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Abstract 
 
 
Aims: Posttraumatic growth (PTG) describes the positive changes that can be experienced 
following exposure to a traumatic event such as stroke. There are no known studies examining 
the development of PTG in stroke survivors over time. This study sought to address this gap 
in the literature by investigating the predictors of PTG in stroke survivors over time.  
Design: A longitudinal survey design was employed to examine the relationship between PTG 
and a range of predictor variables at two time points within a year post-stroke. 
Method: Forty-three stroke survivors were recruited through a stroke outpatient clinic in the 
National Health Service. At both time points all participants completed the Posttraumatic 
Growth Inventory (PTGI), Rumination Scale, Impact of events scale (IES-R), Multidimensional 
Scale of Social Support (MSPSS), the Barthel Index and the COPE scale. 
Results: This study found that participants experienced PTG in the acute phase post-stroke 
(i.e. time 1) but experienced significantly more growth six months later (i.e. time 2). Reported 
levels of PTG were similar to comparable literature. A stepwise linear regression revealed that 
active coping at time 1, rumination at time 1 and age accounted for 48% of the variance in 
PTG at time 2. Active coping at time 1 was associated with PTG at time 2 but it did not mediate 
the effect of social support on PTG. However, this study found that rumination mediated the 
relationship between posttraumatic stress symptoms and PTG over time.  
Conclusions: This study suggests that PTG can develop in stroke survivors over time and 
supports the theory that deliberate rumination promotes PTG (Tedeschi & Calhoun, 1995, 
2004). Notably, denial coping at time 1 was associated with rumination at time 2. Such 
findings reflect the complexity of post-stroke psychological adjustment. Theoretical 
implications of the study findings are discussed and areas for future research considered.  
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Chapter One 
Introduction 
 
 
1.1 Focus of the thesis 
Stroke is the second leading cause of death worldwide (WHO, 2014) and for those who 
survive, the experience can be traumatic (Stroke Association, 2015). A stroke can be 
construed as bearing all the hallmarks of a traumatic event given that it is typically 
unexpected, uncontrollable and potentially life-threatening (Field et al. 2008). Despite the 
sudden onset of stroke, the consequences can be long-term and far-reaching (Adamson et al. 
2004). Stroke survivors often experience emotional regulation difficulties following stroke 
and are frequently diagnosed with anxiety and depression (Ayerby et al. 2013; Campbell 
Burton et al. 2013). It has also been reported that approximately 10-31% of stroke survivors 
experience posttraumatic stress symptoms after stroke (Bruggimann et al. 2006; Merriman 
et al. 2007; Sembi et al. 1998). However, less is known about the other ways in which stroke 
survivors psychologically adjust and adapt following stroke. 
The literature on psychological adjustment to traumatic events has largely focused on 
negative outcomes such as distress and lower quality of life (Frazier & Kaler, 2006). However, 
a growing body of literature shows that trauma survivors report positive changes across 
several domains such as beliefs, priorities and relationships with others following exposure to 
trauma (Park & Helgeson, 2006). These positive changes are typically termed posttraumatic 
growth (PTG) in the literature. Theoretical models have been developed which account for 
the mechanisms of change underpinning PTG (Tedeschi & Calhoun, 2004; Schaefer & Moos, 
1992). Although PTG has been investigated in a range of traumata (e.g. cancer (Sears et al. 
2003), political prisoners (Maercker, 1999)), there has been limited research investigating the 
role of PTG in stroke survivors (Gangstad et al. 2009; Gillen, 2005; Kuenemund et al. 2014). 
Theoretical models of PTG (Tedeschi & Calhoun, 1995, 2004; Schaefer & Moos, 1992) which 
   INTRODUCTION
   
   
 2 
conceptualise PTG as an outcome of the struggle with a traumatic event provide a useful 
framework for considering the mechanisms of PTG in stroke survivors. This study aims to 
investigate whether PTG occurs in stroke survivors over time and whether there are particular 
variables, linked to relevant theoretical models, which are predictive of PTG in stroke 
survivors. 
1.2 Definitions of key terminology 
1.2.1 Stroke 
In this thesis, the term ‘stroke’ is used to refer to a clinical syndrome characterised by ‘rapidly 
developing clinical signs of focal (or global) disturbance of cerebral function with symptoms 
lasting 24 hours or longer or leading to death, with no apparent cause other than of vascular 
origin' (WHO, 1988).  
Approximately 85% of strokes are caused by a blockage in the blood supply to the brain and 
classified as ischaemic stroke, whereas about 15% are caused by a major blood vessel 
rupturing and bleeding into the brain and classified as haemorrhagic stroke (Royal College of 
Physicians, 2012). This thesis will use the term ‘stroke’ to refer to both ischaemic and 
haemorrhagic type strokes. 
 
1.2.2  Stroke Survivors 
The term ‘stroke survivor’ in this thesis refers to any individual who has been diagnosed 
with a stroke (see section 1.2.1.) and survived. Other terms used in the literature to describe 
this clinical group, such as ‘stroke patient’ and ‘stroke service user’, will be subsumed under 
the term ‘stroke survivor’ in this thesis. 
 
1.2.3 Posttraumatic growth 
The term posttraumatic growth (PTG) is used in this thesis to refer to the positive changes 
that an individual can experience in response to a stressful or traumatic experience (Tedeschi 
& Calhoun, 1995). There are many terms used in the literature which appear to be 
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synonymous with PTG, some of which include: ‘benefit finding’, ‘meaning-making’, 
‘adversarial growth’, ‘self-transformation’, ‘thriving’ and ‘stress-related growth’ (Zoellner & 
Maercker, 2006).  Although it is recognised that some of the aforementioned terms could be 
conceptualised as standalone constructs, the term PTG will subsume these variant terms 
when evaluating literature relevant to this thesis, unless otherwise stated. 
More specifically, the term PTG is used to describe the psychological growth which can occur 
following a traumatic experience as opposed to any given stressful experience. In this thesis, 
PTG refers to the enduring changes which can follow a struggle with a traumatic experience 
(Tedeschi & Calhoun, 1995, 2004). The term denotes the emotional and cognitive processing 
of trauma, as well as the potential for growth following trauma. 
 
1.2.4 Traumatic 
In this thesis, the term ‘traumatic’ is used to refer to the set of circumstances which can lead 
to an individual’s adaptive resources and their way of understanding the world and their place 
in it being significantly challenged (Janoff-Bullman, 1992; Tedeschi & Calhoun, 2004). Other 
terms commonly used in the literature, such as ‘crisis’ and ‘highly stressful event’, will be 
subsumed under the term ‘traumatic’ unless otherwise stated.  
The term ‘traumatic’ is used in a less restrictive way in the PTG literature relative to the 
posttraumatic stress disorder (PTSD) literature. In the PTSD literature, the term ‘traumatic’ is 
typically used to refer to the stress response caused by events which cause actual or 
threatened death or serious injury (APA, 1994). However, the term ‘traumatic’ is used in this 
thesis to refer to events or sets of circumstances which may or may not threaten a person’s 
mortality which is akin to its usage in the PTG literature. 
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1.3 Why study stroke survivors? 
1.3.1    Epidemiology of stroke  
Every three minutes and 27 seconds, a person has a stroke in the UK (Stroke Association, 
2015; Townsend et al. 2012). Between 2005 and 2014, the prevalence rate of stroke in the 
UK increased by 26% (Health and Social Care Information Centre, 2014; StatsWales, 2014). Of 
the 152,000 people a year who experience a stroke in the UK (Townsend et al. 2012), 1 in 8 
are likely to die within 30 days and 1 in 4 are likely to die within a year (Office of National 
Statistics, 2014). Stroke is the second leading cause of mortality worldwide causing 6.7 million 
deaths each year (WHO, 2014) and the third leading cause of mortality in the UK  (Office of 
National Statistics, 2014). Stroke causes about 6% of all male deaths in UK and 8% of all female 
deaths in the UK (Office of National Statistics, 2014). Of note, stroke mortality rates in the UK 
have decreased by 46% from 1990 to 2010 (Feigin et al. 2013).  
It has been estimated that there are about 1.2 million stroke survivors living in the UK. 
Incidence rates for stroke in the UK are reported in the literature as ranging from 115 per 
100,000 population to 150 per 100,000 (Feigin et al. 2013; Wang et al. 2013). Approximately 
3 in 10 stroke survivors will go on to have a further stroke or TIA (Mohan et al. 2011). It has 
been reported that between 25% and 33% of all strokes are recurrent strokes (Burn et al. 
1994; Furie et al. 2011; Giles & Rothwell, 2007). 
In terms of demographic variables, age is considered as the single most important risk factor 
for stroke (Scarborough et al. 2009).  About 26% of all strokes in the UK occur in those under 
the age of 65 (Royal College of Physicians, 2012). The risk of having a stroke doubles every 
decade after the age of 55 (Brown et al. 1996). By the age of 75, 1 in 5 women and 1 in 6 men 
will have had a stroke (Seshadri et al. 2006). In terms of ethnicity, the evidence suggests that 
people who are of black or South Asian ethnicity are at a higher risk of stroke compared to 
Caucasians (Wang et al. 2013). In terms of social deprivation, the evidence suggests that 
people from the most economically deprived areas of the UK are about twice as likely to have 
a stroke than those from the least deprived areas (Cox et al. 2006; Public Health England, 
2015).  
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Stroke is the largest cause of complex disability in the UK relative to any other condition 
(Adamson et al. 2004). About half of all stroke survivors experience residual disability 
following stroke (Royal College of Physicians, 2012). About 37% of stroke survivors who are 
discharged from hospital require help with activities of daily living (Adamson et al. 2004). 
 
1.3.2 The impact of stroke on public health 
It is estimated that the health and social care costs of stroke in the UK are approximately 
£4.38 billion a year; this rises to £9 billion a year if informal care costs and those to the wider 
economy are included (Saka et al. 2009). Following the National Audit Report (2005) in the 
UK, stroke care became a priority with the development of the National Stroke Strategy 
(2007) and NICE guidelines which set out the best practice guidelines for quality stroke care. 
More recently, the psychological aspects of care and wellbeing are being recognised at a 
policy level (e.g. NHS improvement: Psychological care after stroke, 2011). 
 
1.3.3    The impact of stroke at an individual level 
Stroke survivors can experience a range of both short-term and long-term consequences 
following stroke (Adamson et al. 2004). A stroke can cause physical difficulties such as 
paralysis or muscle weakness, sensory loss, fatigue and continence difficulties; speech and 
language difficulties such as swallowing and communication; cognitive difficulties related to 
vision, spatial awareness, memory and reasoning; as well as psychological difficulties (Burton, 
2000). Post-stroke sequelae and complex care needs can have a profound impact on an 
individual’s psychological well-being, quality of life, relationships, finances and future health 
(Glass & Maddox, 1992; Stroke Association, 2015). 
 
1.3.4 Psychological Adjustment following Stroke 
The literature on psychological reactions to traumatic events has traditionally focused on 
outcomes such as distress and lower quality of life (Frazier & Kaler, 2006). Kaufman and 
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Becker (1991) conceptualise stroke survivors’ experience of stroke as an ‘identity assault’ on 
their ‘taken for granted body’ which alters their ‘natural right sense of self’. In this way, they 
posit that having a stroke disturbs one’s ability to engage in previously valued social roles 
which can be further complicated by systemic factors such as family dynamics. Moreover, 
Glass and Maddox (1992) have conceptualised psychological adjustment post-stroke in more 
explicit cognitive terms. They suggest that stroke affects one’s ‘assumptive world’ and ‘life-
space’ whereby identity, self-concept and role capability are all challenged.  
It is estimated that over half of stroke survivors experience depression at some point after 
stroke (Ayerbe et al. 2013) and that approximately a third of stroke survivors experience post-
stroke depression at any one time (Hackett et al. 2005). Other common emotional changes 
following stroke can include anxiety, emotionalism, anger and personality changes such as 
low self-esteem (House et al. 1991; Stone et al. 2004). The literature suggests that reported 
rates of anxiety in studies of stroke survivors are likely to underrepresent the extent of the 
problem (Campbell Burton et al. 2013). It has been estimated that between 18-25% of stroke 
survivors experience significant anxiety within the first year post-stroke (Campbell Burton et 
al. 2013). 
There is evidence to suggest that some stroke survivors continue to experience depression 
for prolonged periods post-stroke and that this can be associated with negative health 
outcomes (Ayerbe et al. 2013; Hare et al. 2006; Murray et al. 2003). Following a systematic 
review and meta-analysis, Ayerbe et al. (2013) found a prevalence rate of 29% for depression 
post-stroke which remained stable for up to ten years post-stroke with a cumulative incidence 
of 39-52% within five years post-stroke. They also found that the rate of recovery from 
depression which was identified a few months post-stroke ranged from 15 to 57% within the 
first year post-stroke. However, it is increasingly recognised that stroke survivors may 
experience a range of emotional responses when adjusting to life after stroke and there is 
evidence that some may perceive benefits post-stroke (Gangstad et al. 2009; Gillen, 2005; 
Kuenemund et al. 2014). 
In the literature, it is somewhat unclear how the outcome of psychological adjustment 
following stroke can best be measured. More specifically, it is disputed whether psychological 
adjustment following stroke constitutes the absence of what could be termed negative 
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outcomes (e.g. PTSD, depression), or if it involves the presence of positive outcomes (e.g. 
psychological wellbeing, PTG) (Wortman, 2004). In addition, it is also unclear whether 
psychological adjustment is most suitably measured using perceived or objective measures of 
adjustment, whether the perception of benefit translates into objective life changes and 
finally, whether PTG is related to psychological adjustment (Park, 2004).  
 
1.3.5 Outcomes following Stroke  
Given the decreasing mortality rate following stroke in the UK, more people are surviving and 
living with stroke than ever before (Feigin et al. 2013). It is reported that stroke survivors who 
are inpatients on stroke specific units have better outcomes in terms of mortality, functional 
independence and discharge home relative to stroke survivors who are inpatients on other 
types of wards (Stroke Unit Trialists’ Collaboration, 2007).  
Although stroke survivors often benefit from rehabilitation, many are left with residual long-
term difficulties (Hillis & Tippett, 2014). Research also suggests that depression can impact on 
a stroke survivor’s ability to make rehabilitation gains (West & Bernhardt, 2011). Stroke 
survivors often make significant improvements in their recovery in the first 6 months, but 
recovery is an ongoing process which may continue for years (Pollack et al. 2002). About one 
third of stroke survivors experience significant long-term disability on discharge from hospital 
(Adamson et al. 2004). Long-term disability post-stroke may stem from difficulties relating to 
cognition, mobility, communication, continence and psychological well-being which may 
range in severity from mild to severe (Adamson et al. 2004). Although it was previously 
thought that most recovery of function occurs within three months post-stroke (Skilbeck, 
1983), emerging evidence suggests that stroke survivors can make significant gains in 
recovery many years after stroke (Smania et al. 2010). In this way, it appears that there are 
no predetermined trajectories post-stroke and the process of recovery post-stroke is 
individual.  
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1.4 Posttraumatic Growth 
1.4.1 Conceptualisation of posttraumatic growth 
The concept of suffering leading to psychological growth has been an integral part of 
philosophy, literature and spiritual traditions spanning human history (e.g. Caplan, 1964; 
Frankl, 1963; Kierkegaard, 1983; Nicholls, 1955; Yalom, 1980). More recently, the clinical 
psychology literature has reflected a growing interest in the transformative effects of trauma 
and efforts have been made to empirically investigate this concept (e.g. Hefferon et al. 2009; 
Helgeson et al. 2006; Joseph & Linley, 2006; Tedeschi & Calhoun, 1996; Zoellner & Maercker, 
2006). This concept of psychological growth following suffering is most commonly referred to 
as posttraumatic growth in the literature and was first coined by Tedeschi and Calhoun (1995). 
Posttraumatic growth has been defined as an individual’s experience of significant positive 
change resulting from the struggle with a major life crisis (Calhoun et al. 2000, p.521). 
Tedeschi and Calhoun (2004) postulate that PTG can lead to: ‘an increased appreciation for 
life in general, more meaningful interpersonal relationships, an increased sense of personal 
strength, changed priorities, and a richer existential and spiritual life’. 
Importantly, posttraumatic growth refers to an experience of improvement and profound 
positive change which goes beyond pre-trauma levels of psychological functioning (Tedeschi 
& Calhoun, 2004; Silva et al. 2011). According to Tedeschi & Calhoun (2004), ‘it is the 
individual’s struggle with the new reality in the aftermath of the trauma that is crucial in 
determining the extent to which posttraumatic growth occurs’. In this way, it is theorised that 
individuals who do not experience a struggle following trauma are less likely to experience 
posttraumatic growth.  
Tedeschi and Calhoun (2004) account for the role of pre-existing personality traits in their 
conceptualisation of PTG and posit that qualities such as resilience and optimism make an 
individual more likely to endure trauma but do not necessarily predict growth. Critically, it is 
not only the threat to an individual’s assumptive world (e.g. assumptions about the 
predictability and controllability of the world) but the accompanying emotional distress which 
facilitates the transformative experience of growth (Tedeschi & Calhoun, 2004). In this way, 
it is proposed that growth requires a process of cognitive processing and emotional 
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engagement which co-exists alongside the residual emotional distress of the trauma 
(Tedeschi & Calhoun, 2004).  
 
1.4.2 Traumatic events and PTG 
In the research literature, PTG has been investigated using a broad range of traumata such as 
military combat (Fontana & Rosenheck, 1998), war (Ai et al. 2007), rape (Thompson, 2000), 
terrorist led events (Woike & Matic, 2004), spinal cord injury (McMillen & Cook, 2003) and 
AIDS/HIV (Seigel et al. 2005). Traumata vary widely in terms of event-related factors such as 
severity, proximity to and exposure to event, extent of loss, duration, predictability and 
suddenness of onset (Schaefer & Moos, 1998, p.107). The literature suggests that irrespective 
of event-related factors, response to trauma and psychological adaptation varies widely and 
it is acknowledged that such responses are likely to mediate the development of PTG 
(Schaefer & Moos, 1998; Tedeschi & Calhoun, 2004).  
Following a traumatic event, an individual may experience ‘disruptions in significant 
relationships, challenges to their values and beliefs, role changes and new demands’ 
(Schaefer & Moos, 1992, p.150). It is theorised that such experiences can lead to a richer 
appreciation for life, broader priorities, more compassion for others, closer relationships, new 
coping skills, as well as access to new personal and social resources (Schaefer & Moos, 
1992;Tedeschi & Calhoun, 1995, 2004). According to the literature, the trajectory toward PTG 
following a traumatic event does not follow a uni-directional or fixed time course (Schaefer & 
Moos, 1998, Tedeschi & Calhoun, 2004). In spite of whether PTG is conceptualised as an 
outcome or a process, the transformative nature of PTG generally is viewed in the literature 
as arising from a personal struggle (Tedeschi & Calhoun, 1996). In this way, it is increasingly 
recognised that PTG often co-exists alongside emotional distress for at least part of an 
individual’s PTG journey (Tedeschi & Calhoun, 2004). 
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1.4.3 Models of PTG 
Although some theorists have conceptualised PTG as a process borne out of attempts to cope 
following trauma (e.g. Park & Folkman, 1997), the most dominant models in the literature 
conceptualise PTG as an outcome (Schaefer & Moos, 1992; Tedeschi & Calhoun, 1995, 2004). 
Such models of PTG also propose mechanisms underpinning the transformational change 
associated with PTG and will be explored in further detail below: Schaefer and Moos (1992) 
model of life crises and personal growth, and Tedeschi and Calhoun (1995, 2004) revised 
model of posttraumatic growth. 
1.4.3.1 Model of life crises and personal growth (Schaefer & Moos, 1992) 
According to Schaefer and Moos (1992), personal system factors, environmental factors and 
event-related factors influence the development of PTG through the use of cognitive appraisal 
processes and coping resources following exposure to a traumatic event (see Figure 1.1).  
They propose that the personal system includes socio-demographic characteristics and 
personal resources such as self-efficacy, resilience, optimism, self-confidence, an easy-going 
disposition, motivation, health status and prior experience. Environmental factors include 
personal relationships, support from family, friends and social environment as well as 
financial resources and other aspects of the living situation. Event-related factors include the 
effects of the severity, duration and timing of the life crisis and its scope on the individual. 
They highlight the importance of approach coping (i.e. rational analysis of the problem, 
positive reappraisal, active coping) for growth to occur as opposed to avoidance coping (i.e. 
denial, minimising the problem).  
According to this model, each factor makes a unique contribution to PTG and the model is 
dynamic in the sense that the effects of different factors can be bi-directional. This model 
predicts that the severity of the experience facilitates growth, but only when there is a 
successful outcome in the face of poor prognosis. It is also theorised that severe events such 
as those involving disfigurement and loss of bodily function (e.g. some cases of stroke) are 
associated with less growth. The model also makes predictions about how environmental 
factors and personal factors influence other factors. For example, it is predicted that social 
support indirectly effects the coping style used and the perception of trauma severity. 
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Figure 1.1 Model of life crises and personal growth (Schaefer & Moos, 1992) (Adapted 
version). 
1.4.3.2 Revised model of PTG (Tedeschi & Calhoun, 1995, 2004) 
Tedeschi and Calhoun’s model of PTG was first developed in 1995 and later revised in 2004 
to further elucidate the mechanisms by which growth occurs. This model is more 
comprehensive and cognitively orientated than that of Schaefer and Moos (1992) (Joseph & 
Linley, 2006). According to this model, traumatic events facilitate transformative change or 
PTG when the trauma survivor experiences a ‘crisis’ which leads to a process of reappraising 
personal goals and worldviews (see Figure 1.2). They theorise that this ‘crisis’ is characterised 
by emotional distress, recurrent rumination about the trauma and associated factors, as well 
as efforts to reduce feelings of distress. This process of rumination can be ‘constructive or 
destructive depending on whether rumination supports continued negative thoughts or 
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emotions or helps move the person toward problem solving or finding meaning’ (Calhoun et 
al. 2010). Tedeschi and Calhoun (2004) hypothesise that when trauma survivors experience 
success in their efforts to cope, rumination becomes more deliberate and effortful. In this 
way, rumination serves as a form of constructive cognitive processing by enabling a trauma 
survivor to find meaning and make positive re-appraisals. According to this model, it is 
hypothesised that PTG can lead to changes across a range of domains such as personal beliefs, 
life goals, perception of relationships and identity. 
In terms of the role of automatic rumination, Tedeschi and Calhoun (2004) have hypothesised 
that it involves spontaneous, frequent and intrusive qualities which are somewhat consistent 
with the re-experiencing and avoidance characteristic of PTSD (Joseph & Linley, 2006). 
Tedeschi and Calhoun (2004) propose that such cognitive processes in the acute phase post-
trauma represent efforts of re-integration of experience with identity and core beliefs.  
This model also accounts for the role of individual differences, social support and coping in 
facilitating PTG. According to Tedeschi and Calhoun (2004), social support provides ways for 
trauma survivors to learn new ways of coping with trauma but also facilitates a sense of 
psychological safety which supports the process of deliberate rumination. Acceptance coping 
is also viewed as integral to enabling trauma survivors to re-define achievable personal goals 
(Calhoun et al. 2000). This model borrows from the work of Janoff Bulman (1992) in the sense 
that traumatic events are theorised as leading to a trauma survivor challenging their world 
view and their locus of control. Of note, the model also posits that the more an individual’s 
world views and assumptions are challenged, the more likely they are to experience PTG.   
1.4.3.3 Summary of the models 
Both models (Schaefer & Moos, 1992; Tedeschi & Calhoun, 1995; 2004) are comprehensive 
and inclusive of the distal and proximate predictors of PTG accounted for in the literature (see 
Zoellner & Maercker, 2006). However, there is a need for the use of more consistent 
terminology which would allow for more comparisons and theoretical specifications to be 
made. Due to the over inclusive nature of some of the predictors of PTG, both models are 
difficult to test empirically. However, the models explored do appear to serve as a useful 
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heuristic for guiding research questions and as a way of deriving more empirically testable 
theoretical predictions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2 Revised model of PTG (Tedeschi & Calhoun, 1995, 2004) (Adapted version). 
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Both models also account for the role of social support in enabling a person to begin their 
search for meaning. Similarly, both models account for the role of personality variables such 
as extraversion and openness to experience in facilitating PTG. In terms of denial or avoidance 
coping, both models posit that such coping is not conducive to PTG.  
One of the primary differences between both models is how they predict event severity 
impacts on growth. Schaefer and Moos (1992) propose that PTG occurs when a person 
survives a trauma despite a poor prognosis, whereas Tedeschi and Calhoun (2004) propose 
that PTG can occur when faced with a poor prognosis post-trauma. More generally, Schaefer 
and Moos (1992) consider multiple factors as directly contributing to PTG whereas Tedeschi 
& Calhoun (2004) view rumination, social support and acceptance coping as most predictive 
of PTG. Schaefer and Moos (1992) also propose that approach or active coping is central to 
PTG, whereas Tedeschi and Calhoun (2004) emphasise the role of deliberate rumination.  
1.4.3.4 Empirical support for models from the literature 
Few studies have explicitly tested the theoretical predictions made by the models of PTG 
proposed by Schaefer and Moos (1992) and Tedeschi and Calhoun (2004). More recently, the 
emerging literature is providing evidence which broadly support the theoretical predictions 
made by Tedeschi and Calhoun (2004). For example, using a sample of myocardial infarction 
survivors, Senol-Durak and Ayvasik (2010) found that social support was directly associated 
with PTG and also found that rumination and emotional coping were most predictive of PTG. 
Similarly, Hallam and Morris (2014) found that deliberate rumination predicted PTG and 
mediated the relationship between social support and PTG which provides support for the 
model proposed by Tedeschi and Calhoun (2004). Studies of bereaved parents have also 
found that PTG is associated with cognitive and emotional processing within the context of 
supportive relationships (Hogan & Schmidt, 2002; Znoj & Keller, 2002). 
In terms of the model of PTG proposed by Schaefer and Moos (1992), there are mixed findings 
regarding the association between PTG and avoidance coping (Zoellner & Maercker, 2006), 
as well as age (Helgeson et al. 2006). However, studies which have found an association 
between PTG and positive reappraisal (e.g. Sears et al. 2003), active coping (e.g. Dekel et al. 
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2011) and social support (e.g. Hallam & Morris, 2014) provide evidence in support of this 
model. 
 
1.4.4 Factors associated with PTG in the literature 
Although PTG has been associated with a range of factors in the general literature (Helgeson 
et al. 2006; Linley & Joseph, 2004; Zoellner & Maerker, 2006), less is known about the factors 
associated with PTG in the stroke-specific literature.  This section will explore key findings 
from both the stroke-specific and general literature using the following themes: relationships, 
psychological adjustment, cognitive processing and event-related factors. In addition, the key 
findings discussed will be appraised in light of the dominant theoretical frameworks used to 
conceptualise PTG (Tedeschi & Calhoun, 1996, 2004; Schaefer & Moos, 1998). 
1.4.4.1 Relationships 
Social support includes the support that a person receives from friends, family and significant 
others (Zimet et al. 1988). Tedeschi and Calhoun (2004) suggest that social support facilitates 
PTG by helping the person to gain access to models of schema change but also to provide 
comfort, reduce emotional distress and allow for deliberate rumination. Schaefer and Moos 
(1998) suggest that social resources promote growth through facilitating the development of 
effective coping strategies. There is evidence to suggest that social support is associated with 
the development of PTG in a range of traumata (Park, 2010). Social support is associated with 
more successful rehabilitation outcomes in myocardial infarction survivors and better 
psychological adjustment in breast cancer survivors (Moos, 1985). Although there are no 
known studies examining whether social support is associated with PTG in stroke survivors, 
one study has found a positive relationship between social support and PTG in stroke carers 
(Hallam & Morris, 2014). 
The distinction between perceived and actual social support is rarely made in the literature, 
nor is the role of individual and systemic factors (e.g. seeking out support versus readily 
accessible social support). However, it is theorised that irrespective of objective realities, it is 
the perception of social support that is integral to PTG (Tedeschi & Calhoun, 2004). Of note, 
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it is also unclear whether social support interventions in stroke such as peer support are 
related to the development of PTG (Schroevers et al. 2014). 
1.4.4.2 Psychological adjustment 
Some theorists have conceptualised PTG as a coping strategy (Park & Folkman, 1997) whereas 
others have framed it as an outcome (e.g. Tedeschi & Calhoun, 2004); it is the latter 
construction of PTG that forms the basis of this thesis. In this way, it is theorised that PTG 
occurs after a ‘struggle’ which involves a process of coping and engaging with emotionality 
following a traumatic event (Schaefer & Moos, 1992; Tedeschi & Calhoun 1995, 2004).  There 
is evidence to suggest that a range of emotional regulation difficulties such as anxiety (Ayerby 
et al. 2013), depression (Campbell Burton et al. 2013) and PTSD (Sembi et al. 1998) can occur 
following stroke. According to Tedeschi and Calhoun (2004), emotional regulation difficulties 
characterise the ‘struggle’ following a traumatic event and can continue to co-exist, to a 
greater or lesser degree, alongside PTG (Morrison et al. 2005). Conflicting findings in the 
general literature regarding the relationship between psychological factors and PTG appear 
to be mirrored in the emerging literature on PTG in stroke survivors (Zoellner & Maercker, 
2009). For example, Gangstad et al. (2009) found a negative association between depression 
and PTG, whereas Kuenemund et al. (2014) found that stroke survivors reported significantly 
higher depression and lower satisfaction with life compared to controls. 
The process of coping, or efforts made to reduce the stressfulness of an event (Lazarus & 
Folkman, 1986), can be categorised as either acceptance coping (i.e. consciously attempting 
to accept what has happened), denial coping (i.e. avoiding thinking about an event) or 
ruminative coping (i.e. attempting to make sense of an experience). There is evidence to 
suggest that PTG can be positively associated with problem-focused, active coping (Armeli et 
al. 2001; Maercker & Langner, 2001).  Schaefer and Moos (1992) argue that active rather than 
avoidance coping is involved in the development of PTG, whereas Tedeschi and Calhoun 
(1995, 2004) propose that deliberate rumination facilitates opportunities for positive 
reappraisal and growth following trauma. 
Research suggests that PTG is positively associated with acceptance coping style (Park et al. 
1996), active coping (Morris et al. 2007), positive reappraisal coping (Gangstad et al. 2009) 
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and deliberate rumination (Taku et al. 2009). Interestingly, studies have also found that denial 
coping is associated with PTG in stroke survivors (Gangstad et al. 2009) and stroke carers 
(Hallam & Morris, 2014). Similarly, studies of cancer survivors have also found that a degree 
of adaptive coping and denial coping appear to predict PTG (Lelorain et al. 2010). 
1.4.4.3 Cognitive processing 
According to Tedeschi & Calhoun (2004), cognitive processing factors facilitate the 
development of PTG, some of which include: openness to new experience, hardiness and 
sense of coherence, dispositional optimism, and internal locus of control. Tedeschi and 
Calhoun (2004) hypothesise that the mechanism through which growth occurs involves a 
process of deliberate rumination which leads to acceptance and positive re-appraisal over 
time. There is evidence to suggest that acceptance, planning, rumination, self-blame and 
other-blame are associated with PTG in a range of trauma survivors (Helgeson et al. 2006). In 
the stroke literature, Gangstad et al. (2009) found that positive cognitive restructuring, 
downward comparsion, resolution and denial were associated with PTG. Additionally, 
Kuenemund et al. (2014) found that stroke survivors integrated their experience of stroke 
into their identity to a greater extent than controls who identified a stressful life event. 
However, the literature is less clear about whether PTG involves challenging high-order goals 
and beliefs (Zoellner & Maercker, 2006). 
1.4.4.4 Other factors 
According to the literature, other factors worthy of consideration include age (Widows et al. 
2005), gender (Park et al. 1996), personality (Updegraff et al. 2002) and event-related factors 
such as event severity, duration, time since event and event centrality (Tedeschi & Calhoun, 
1996). Studies have found that age and lower educational level are negatively associated with 
PTG (Widows et al. 2005), while others have found that females are more likely to experience 
PTG (Park et al. 1996). However, the pattern of findings regarding such factors and PTG 
appears to be largely inconsistent in the literature (Zoellner & Maercker, 2006). 
In a study of stroke survivors, Gangstad et al. (2009) found that cognitive processes such as 
downward comparisons and resolution moderated the relationship between time and PTG. 
This supports the theoretical prediction made by Tedeschi and Calhoun (2004) that the 
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development of PTG involves engaging in deliberate rumination over time. Although studies 
suggest that PTG occurs with time (e.g. Cordova et al. 2001; Sears et al. 2003), few studies 
have examined the temporal nature of PTG longitudinally (e.g. Dekel et al. 2012). One study 
of stroke survivors has found that event centrality is key to integrating the experience of 
trauma into one’s identity (Kuenemund et al. 2014), but it is unclear whether the role of event 
centrality changes over time. The literature suggests that the nature of PTG does not differ 
based on the type of traumatic event (Zoellner & Maercker, 2006). 
 
1.4.5    Criticisms of PTG 
There have been many criticisms levelled not only at specific models of PTG, but also at the 
concept of PTG itself. One of the primary criticisms of PTG is that it is illusory and serves a 
defensive function and provides a way of avoiding engagement with one’s emotional 
experience following a trauma (e.g. Aldwin & Levenson, 2004; Campbell et al. 2004). 
Wortman (2004) has questioned the validity of measures used to capture PTG in the literature 
and suggests that prospective research is required to determine whether reports of positive 
change following trauma are veridical. The contradictory findings regarding PTG and its 
adaptive significance are often cited in support of this argument (Zoellner & Maercker, 2006). 
However, Calhoun and Tedeschi (2004, p.95) contend that there are individual differences 
whereby a trauma survivor’s ‘struggle’ is most likely characterised by a mixture of positive 
and negative experiences over time: ‘… different trajectories are possible that will sustain and 
enhance a posttraumatic growth perspective in some trauma survivors, whereas other may 
find this view fading over time’.  They also argue that downward comparisons do not explain 
PTG despite the evidence which suggests that PTG is often corroborated by others within 
one’s social network (Park et al. 1996; Weiss, 2002). 
Some have argued that there may be a social desirability bias inherent in reports of PTG (e.g. 
Zoellner & Maercker, 2006; McFarland & Alvaro, 2000) despite the use of a measure of social 
desirability by Tedeschi and Calhoun (1996) when validating the Posttraumatic Growth 
Inventory (PTGI) measure of PTG. The literature appears to support the theoretical prediction 
made by Tedeschi and Calhoun (2004) that both positive and negative feelings can co-exist 
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during the development of PTG and it is likely that this accounts for the apparent ‘illusory’ 
nature of PTG (Zoellner & Maercker, 2004). Tedeschi & Calhoun (2004) argue that rather than 
the emotionality of trauma making individuals more prone to biases such as distortion and 
defensive functioning, it can make individuals less prone to such biases. They posit that 
individuals might be able to better integrate the emotionality of the trauma due to their 
baseline level of emotional wellbeing and existing coping resources. Calhoun and Tedeschi 
(2004) found that although young adults were more likely to report change regardless of their 
circumstances, the perception of change was stronger for those who had experienced 
trauma. Furthermore, there is some evidence to suggest that perception of growth can be 
associated with objective measures of psychological adjustment (e.g. Goodhart, 1985) but 
further research is required to determine the role of social desirability and the potential for 
illusory PTG. 
PTG has also been criticised on the grounds of cultural bias due to the ways in social and 
cultural factors, at a distal and proximate level, are likely to influence how responses to 
traumatic events are conceptualised (Park, 2004). Cultural factors inform how life-threatening 
experiences are socially constructed, how trauma is defined, what constitutes adaptive and 
maladaptive functioning, as well as how norms and expectations regarding coping and 
resilience are defined (Wilson & So-Kum Tang, 2007). Although the literature supports the 
cross-cultural validity of PTG as a concept, some argue that it is debatable whether the very 
concept of PTG subserves the assumptions underpinning a Western individualistic society 
(Splevins et al. 2010). Nevertheless, empirically grounded models of PTG account for the role 
of proximate and distal sociocultural factors (e.g. social support and national identity 
respectively) and explain how these factors contribute to PTG (e.g. Tedeschi & Calhoun, 
2004). 
 
1.4.6 Clinical utility of PTG  
Traditionally, the literature has conceptualised psychological adjustment to traumata within 
a deficit oriented model focusing on the detrimental effects of trauma (Zoellner & Maercker, 
2006). This is reflective of the clinical psychology literature more generally, which has only 
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recently begun to shift in focus with the advent of the positive psychology movement 
(Seligman & Csikszentmihalyi, 2000). Gable and Haidt (2005) define positive psychology as 
‘the study of the conditions and processes that contribute to the flourishing or optimal 
functioning of people, groups, and institutions’. There is an emerging evidence base to 
suggest that key positive psychology constructs such as optimism and a sense of personal 
control are protective factors for both physical and mental health (Taylor et al. 2000). Gable 
and Haidt (2005) contend that increased understanding regarding the psychosocial factors 
and personal strengths which buffer against health difficulties would enable clinicians to 
better manage those who do suffer. Bolstered by the positive psychology literature, PTG has 
emerged as an area of clinical interest and empirical enquiry (Tedeschi & Calhoun, 2004). 
Clinically, there is growing evidence regarding the efficacy of integrating aspects of PTG into 
clinical practice (Joseph & Linley, 2006). In a study of breast cancer survivors randomly 
assigned one of two interventions, Stanton et al. (2002) found that participants who wrote 
about their positive thoughts and feelings had fewer medical appointments three months 
later when compared to participants who wrote factually about their experience. Although 
the utility of applying aspects of PTG in a clinical setting is somewhat unclear, emerging 
findings (e.g. Stanton et al. 2002) support the theoretical prediction that growth arises 
through finding meaning post-trauma rather than as a direct result of the traumatic event 
itself. According to Joseph and Linley (2006), PTG can be integrated into clinical practice 
through increasing awareness of the potential for PTG, listening out for news of growth when 
working with trauma survivors and using reflective listening skills to focus on narratives of 
PTG during therapy. However, they emphasise that clinicians should refrain from setting PTG 
as a clinical outcome or implying that a lack of PTG suggests a failure to find meaning post-
trauma. In this way, the literature suggests that PTG serves as a useful heuristic, conceptually, 
in broadening clinical perspectives regarding the possibility of psychological growth following 
trauma (Linley & Joseph, 2004).  
Unlike many of the traumata investigated in the PTG literature (e.g. war; Ai et al. 2007), the 
trauma associated with life-threatening illness is distinctive due to the health risks conferred 
by life-threatening illnesses such as disease recurrence (Carboon et al. 2005; Zoellner & 
Maercker, 2006). Emerging findings in the literature suggest that positive emotions can serve 
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a protective function in disease development (Richman et al. 2005) and can contribute to 
reduced mortality rates over time (Affleck et al. 1987). It is possible that the adaptation 
process and perception of growth may vary for different traumata and that the adaptive 
significance of perceived growth may vary over time. Of interest, Sears et al. (2003) found 
that identifying benefits post-cancer did not influence adjustment, whereas effortful frequent 
identification of benefits predicted future positive mood and perceived health. This finding 
highlights the need for further research regarding the clinical utility of PTG and its adaptive 
value over time.  
 
1.4.7. Summary of section 1.4. 
The term posttraumatic growth (PTG) describes the positive changes which can occur 
following exposure to a traumatic experience (Tedeschi & Calhoun, 2004). Studies have found 
evidence of PTG in survivors of different traumata (see Zoellner & Maercker 2006). Findings 
suggest that irrespective of trauma severity, there is huge variance in psychological 
adaptation post-trauma which supports the theory that psychological response to trauma 
mediates the development of PTG (Tedeschi & Calhoun, 2004). Theoretical models which 
offer frameworks for understanding how PTG occurs are developing an empirical grounding 
in the literature (Schaefer & Moos, 1992; Tedeschi & Calhoun, 2004). Criticisms have been 
levelled at the PTG literature regarding the role of social desirability and cultural bias, despite 
such models providing a framework for conceptualising these alleged shortcomings (e.g. Park 
(2004)). Research findings suggest that factors such as social support, cognitive processing, 
emotional processing and coping post-trauma are associated with the development of PTG 
(see section 1.4.4.). Of note, there is emerging evidence regarding the benefits of integrating 
aspects of PTG into clinical practice. Sears et al. (2005) have demonstrated the benefit of a 
prolonged positive intervention (i.e. identifying benefits post-cancer) in maintaining positive 
mood and health over time. 
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1.5 Systematic Review 
1.5.1. Overview 
A systematic review was conducted to find and critically appraise the quality of all the studies 
relevant to this research study.  More specifically, a systematic review was conducted in order 
to identify variables associated with the development of PTG which could be used to inform 
the hypotheses of this study. An initial systematic review was conducted which addressed the 
role of PTG in stroke survivors. However, due to the paucity of research in this area, an 
additional systematic review was conducted to address the role of PTG in a physical health 
condition other than stroke. The sections which follow outline the review methodology, 
appraise the quality of relevant studies and critically review said studies in light of the review 
question, for each of the systematic reviews conducted. 
 
1.5.2. Initial systematic review 
1.5.2.1 Review Methodology  
A systematic literature search was carried out to explore the predictors of posttraumatic 
growth in stroke survivors. The systematic review was conducted in order to answer the 
following question: “What are the predictors of posttraumatic growth in stroke survivors?” 
On the 23rd of December 2014, a review of the clinical research evidence was conducted using 
EMBASE (1947-present), Ovid MEDLINE (R) (1946-present), PsycINFO (1806-present) and 
PsycArticles Full Text. The search terms focused on three key areas: ‘posttraumatic growth’, 
‘survivor’ and ‘stroke’ (see Appendix A for a complete list of the search terms used).  The 
search terms were combined using Boolean operators (i.e. ‘and’, ‘or’). All abstracts and titles 
identified during this search were reviewed (N = 164 after removal of duplicates). 
Studies were selected for further review if participants were stroke survivors and if 
posttraumatic growth was measured either quantitatively or qualitatively. Only peer-
reviewed, original articles, published in English between 1980 and 2014 were reviewed. 
Studies which included stroke survivors younger than 18 years of age and review or discussion 
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papers were excluded. A flow chart illustrating the selection process for studies included in 
the systematic review can be found in Figure 1.3.  
 
Figure 1.3 Flow chart of the procedure for selecting studies for initial systematic review  
 
1.5.2.2 Review results and quality framework 
An overview of the 3 studies which met the inclusion criteria for further review can be found 
in Table 1.1. The Support Unit for Research Evidence (SURE) frameworks for cross 
sectional/correlational studies and qualitative studies were used to evaluate the studies 
which met the inclusion criteria for review (see Table 1.2 and Table 1.3). The scoring guidance 
from the SURE quality framework was employed and supplemented with numerical coding 
(Cardiff University, 2012): good quality (++ / score of 2), mixed quality (+ / score of 1) and 
poor quality (-) or not reported (nr) (score of 0). Of note, the qualitative quality framework 
used was a revised version of the Health Evidence Bulletins Wales (HEBW) checklist and the 
scoring differed (i.e. yes, can’t tell or no). A narrative description of the quality of the studies 
 207 title & abstracts 
identified & screened
44 duplicates removed
121 excluded
39 full text copies retrieved 
& assessed for eligibility
Excluded:
- 13 review papers
- 6 did not measure PTG
- 8 used only carers
- 12 used other trauma 
survivors
3 publicaitons met the 
inclusion criteria
Publication identified by 
searching lists of citing 
publications = 1 
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is also presented where a range of factors are considered, some of which include: samples 
and populations, design and recruitment, sample size, treatment of confounding variables 
and overall quality.
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Table 1.1 Summary of the studies which met the inclusion criteria for the initial systematic review 
 
Paper Country Sample Method Measure 
of PTG 
Other 
Measur
es 
Theoretical 
Model  
Key Findings Key Limitations 
Gangstad  
et al.  (2009) 
 
 
 
 
UK N = 60  
Stroke survivors 
(Male = 34; 
Female = 26) 
 
Age 
41-88 years 
(M = 71.67; 
SD = 10.64) 
 
Time since 
Stroke 
5-99 months 
(M = 32.02;  
SD = 23.9) 
Participant 
recruitment 
Consecutive 
admission from 
assessment and 
rehabilitation unit 
and via postal 
questionnaires. 
 
Design 
Correlational; 
cross-sectional 
survey design. 
 
Data analyses 
Correlational and 
regression 
analyses. 
 
PTGI CPOTS 
HADS 
Tedeschi & 
Calhoun’s 
model of PTG 
(1995). 
1) Positive relationship between 
PTG and 4 indicators of cognitive 
processing. 
 
2) Negative relationship between 
PTG and depression. 
 
3) Time moderated relationships 
between PTG and 
anxiety/depression (>negative); 
and relationship between PTG and 
2 aspects of cognitive processing – 
downward comparisons and 
resolutions (>positive).  
 
1) Small sample size. 
 
2) Limited ethnic 
diversity in sample. 
 
3) Mixed recruitment; 
generalisability of 
findings unclear. 
 
4) Cross-sectional 
design – direction of 
relationships. 
 
Gillen 
(2005) 
 
USA N = 16  
Stroke survivors 
(Male = 8; 
Female = 8) 
 
Age 
(M = 61; 
SD = 11) 
 
Time since 
Stroke 
Not stated. 
Participant 
recruitment 
Consecutive 
admission from 
rehabilitation 
unit. 
 
Design 
Cross-sectional; 
Case series using 
qualitative 
analytic 
Themes 
relating to 
PTG were 
identified. 
None 
stated. 
None used. 10/16 identified positive 
consequences of stroke. 
 
Themes identified: 
1) Increased social relationships 
2) Increased health awareness 
3) Change in religious life  
4) Personal growth,  
5) Altruism 
1) Small sample size 
 
2) PTG was not 
assessed with a 
standardised measure. 
 
3) Did not focus on any 
correlates of PTG after 
stroke. 
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Techniques; 
standardised 
open-ended 
questions. 
 
Data analyses 
Frequency 
distributions of 
the response set; 
Software 
(NUD*IST v5) 
used to analyse 
themes.  
Pattern matching 
techniques (Yin, 
2003) 
 
Kuenemund 
et al. 
(2014) 
 
 
 
 
 
 
Germany N = 42  
Stroke survivors 
(Male = 27; 
Female = 15) 
 
Age 
M = 52.83;  
SD = 10.03 
 
Time since 
Stroke 
15-65 months 
(M=21.6; 
SD=7.87) 
 
------------------- 
 
 
 
Participant 
recruitment 
Convenience 
sampling. 
 
Design 
Mixed design; 
case-control; 
cross-sectional; 
qualitative (semi-
structured 
Interview).  
 
Data analyses 
ANOVA; 
MANCOVA; 
Qualitative data 
coded.  
PTGI (GV) 
 
Codes 
relating to 
PTG were 
identified 
ADFIQ 
 
SWLS 
 
COES 
 
CES-D 
(GV) 
 
 
Tedeschi & 
Calhoun’s 
model of PTG 
(1995). 
 
Meaning 
maintenance 
model (Heine 
et al. 2006). 
Quantitative Findings 
1) Stroke survivors showed 
significantly higher PTG than 
controls (F(1,75) = 9.79, P=.003). 
2) Stroke survivors integrated the 
traumatic event into their identity 
more than controls (F(1,74) = 
37.54, P<.001) 
3) Stroke survivors had significantly 
higher depression score and lower 
satisfaction with life scores relative 
to controls. 
 
 
 
 
 
 
 
1) Sample size small – 
generalizability of 
results limited. 
 
2) High rate of attrition 
at follow-up sample. 
 
3) Cross-sectional 
design. 
 
4) Difference in time 
since event – not 
matched. 
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N = 42 
Health Controls 
(Male = 29; 
Female = 13) 
 
Age 
M = 49.43; 
SD = 8.62 
 
Salient highly 
stressful life 
event ≤ 2 years 
 
Qualitative Findings 
All participants reported at least 
one negative and positive change 
due to stroke. 
 
The most common positive 
changes were around these 
themes: 
1) Increased appreciation of life. 
2) More intense/selective 
relationships. 
 
M = Mean; SD = Standard Deviation; PTGI = Posttraumatic Growth Inventory (Tedeschi & Calhoun, 1996); CPOTS = Cognitive Processing of Trauma Scale (Williams et al. 
2002); HADS = Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983); PTGI (GV) = Posttraumatic Growth Inventory (German Version) (Maercker & Langner, 
2001); ADFIQ = Aachen Daily-Functioning Item Bank Questionnaire (Böcker et al. 2009); SWLS = Satisfaction with Life Scale (Diener et al. 1985); COES = Centrality of Event 
Scale (Berntsen & Rubin, 2006); CES-D (GV) = Center for Epidemiological Studies Depression scale abbreviated form (German Version) (Hautzinger & Bailer, 1993); UK = 
United Kingdom; USA = United States of America 
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Table 1.2 Evaluation of correlational/cross sectional studies using the SURE Quality Framework for the initial review. 
Quality Framework criteria Gangstad et al. (2009) Kuenemund et al. (2014) 
Section 1: Population   
Is the source population or source area well described? Country, setting and demographics 
reported. 
Country, setting and demographics reported. 
2 2 
Is the eligible population of area representative of the source population or area? Consecutive sampling; NHS patients. Convenience sampling; hospital patients. 
2 1 
Do the selected participants or areas represent the eligible population or area? Sampling, inclusion/exclusion criteria and 
response rate reported 
Sampling, inclusion/exclusion criteria and 
response rate reported 
2 2 
Section 2: Method of selection of exposure (or comparison) group   
Selection of exposure (and comparison) group. How was selection bias minimised? Consecutive & convenience sampling. Convenience. Healthy controls using snowball 
sampling. 
1 1 
Was the selection of explanatory variables based on a sound theoretical basis? Hypotheses based on model of PTG. Hypotheses based on model of PTG. 
2 2 
Was the contamination acceptably low? Not applicable Asked to name salient, stressful life event. 
0 1 
How well were likely confounding factors identified and controlled? Attempt to control for confounding factors 
in design 
Design, control group. Adjustments were 
made for confounding effects. 
1 2 
Is the setting applicable to the UK? UK sample Not reported. Unknown. 
2 0 
Section 3: Outcomes   
Were the outcome measures and procedures reliable? Internal reliability reported and evaluated 
using comparable data. 
Reliability demonstrated and reported. 
2 2 
Were the outcome measurements complete? 45 completed questionnaires returned. 42 completed questionnaires returned. 
2 2 
Were all the important outcomes assessed? PTG, mood and cognitive processing. PTG, mood, functioning and event centrality. 
2 2 
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Was there a similar follow-up time in exposure and comparison groups? Not applicable Not applicable 
0 0 
Was follow-up time meaningful? Not applicable Not applicable 
0 0 
 
Section 4: Analyses 
  
Was the study sufficiently powered to detect an intervention effect (if one exists)? Not reported Not reported 
0 0 
Were multiple explanatory variables considered in the analyses? Model used to consider explanatory 
variables. 
Model used to consider explanatory variables. 
2 2 
Were the analytical methods appropriate? Inferential statistics appropriate. Mixed methods appropriate. 
2 2 
Was the precision of association given or calculable? Is association meaningful? Confidence intervals and p values reported. P values reported. 
2 1 
Section 5: Summary   
Are the study results internally valid (i.e. unbiased)? Good reliability. Unknown whether 
potential confounding variables were 
adjusted in analysis. Potential for bias. 
Good reliability. Confounding factors 
managed but potential for bias. 
1 1 
Are the findings generalisable to the source population (i.e. externally valid)? Mixed sampling, source and eligible 
population reported. 
Convenience sampling, use of control group, 
source and eligible population reported. 
1 2 
 
Total Quality Score: 
External Validity (EV) Score 
Internal Validity (IV) Score   
 
 
26/34 
6/6 
20/28 
 
 
25/34 
5/6 
20/28 
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Table 1.3 Evaluation of the qualitative study using the SURE Quality framework for the initial review. 
 
 Scoring: Yes, Can’t tell, or No. 
 
Gillen (2005) 
Does the study address a clearly focused question/hypothesis? 
Setting?  
Perspective? 
Intervention or Phenomena Comparator/control (if any)?  
Evaluation/Exploration? 
 
Yes 
Yes 
Yes 
N/A 
Yes 
 
Yes 
Yes 
No 
 
Yes 
Yes 
Yes 
No 
 
Yes 
Can’t tell 
Yes 
(Interview script; 
notes) 
 
Can’t tell 
No 
No 
 
No 
 
No 
No 
 
Is the choice of qualitative method appropriate? 
Is it an exploration of eg behaviour/reasoning/ beliefs)?  
Do the authors discuss how they decided which method to use? 
 
Is the sampling strategy clearly described and justified? Is the sampling strategy clearly described and justified? 
Is it clear how participants were selected?  
Do the authors explain why they selected these particular participants?  
Is detailed information provided about participant characteristics and about those who chose not to participate? 
 
Is the method of data collection well described? 
Was the setting appropriate for data collection?  
Is it clear what methods were used to collect data?  
Type of method (eg, focus groups, interviews, open questionnaire etc) and tools (eg notes, audio, audio visual recording).  
Is there sufficient detail of the methods used (eg how any topics/questions were generated and whether they were piloted; if 
observation was used, whether the context described and were observations made in a variety of circumstances?  
Were the methods modified during the study? If YES, is this explained? 
Is there triangulation of data (ie more than one source of data collection)?  
Do the authors report achieving data saturation? 
 
Is the relationship between the researcher(s) and participants explored? 
Did the researcher report critically examining/reflecting on their role and any relationship with participants particularly in relation to 
formulating research questions and collecting data).  
Were any potential power relationships involved (ie relationships that could influence in the way in which participants respond)? 
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Are ethical issues explicitly discussed? 
Is there sufficient information on how the research was explained to participants?  
Was ethical approval sought?  
Are there any potential confidentiality issues in relation to data collection? 
No 
Yes 
Can’t tell 
Can’t tell 
No 
Yes 
Yes 
Can’t tell 
 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
 
 
No 
 
Yes 
Yes 
 
Is the data analysis/interpretation process described and justified?  
Is it clear how the themes and concepts were identified in the data?  
Was the analysis was performed by more than one researcher?  
are negative/discrepant results taken into account? 
 
Are the findings credible?  
Are there sufficient data to support the findings?  
Are sequences from the original data presented (eg quotations) and were these fairly selected?  
Are the data rich (ie are the participants’ voices foregrounded)?  
Are the explanations for the results plausible and coherent?  
Are the results of the study compared with those from other studies? 
 
Is any sponsorship/conflict of interest reported? 
 
Finally…consider: 
Did the authors identify any limitations? 
Are the conclusions the same in the abstract and the full text? 
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1.5.2.3  Samples and populations  
Qualitative studies have yielded findings in support of the prevalence of PTG in stroke 
survivors. Gillen (2005) found that 63% of participants (N=16) experienced positive 
consequences after stroke. Positive consequences included: increased social relationships, 
increased health awareness, change in religious life, personal growth and altruism. 
Kuenemund et al. (2014) found that all participants reported at least one positive and one 
negative change due to stroke (N=26). The most common negative changes reported included 
the categories of ‘physical impairments’ and ‘restriction in daily life’, whereas the most 
common positive changes included ‘increased appreciation of life’, ‘higher appreciation of 
relationships’ and ‘more selective and closer relationships’. Of note, the category of 
‘increased awareness of limited life time’ was rated as neutral, neither a positive or negative 
change. Elsewhere in the literature, awareness of one’s mortality is associated with lower 
rates of PTG when reminded of a recent life-threatening event (Luszczynska et al. 2012) 
The prevalence of PTG in stroke survivors has also been demonstrated using quantitative 
studies (Gangstad et al. 2009; Kuenemund et al. 2014). Of note, the mean PTGI scores 
reported in these studies (Gangstad et al. 2009: M = 50.93, SD = 19.92; Kuenemund et al. 
2014: M = 57.69, SD = 19.28) are lower than those reported in previous studies examining 
PTG after traumatic events such as amputation (Phelps et al. 2008: M = 61.7, SD = 24.4) and 
cancer (Tallman et al. 2010: M = 74.2, SD = 18.1). However, the samples of stroke survivors 
studied have been considerably older (e.g., Gangstad et al. 2009: M = 71.67, SD = 10.64) than 
studies examining PTG in other populations. More recently, Kuenemund et al. (2014) found 
that stroke survivors showed significantly higher PTG compared to healthy controls (F(1,75) = 
9.79, p = .003) wherein the PTGI subscales of ‘appreciation of life’ and ‘relating to others’ 
scored highest for stroke survivors. However, they also found that besides PTG, stroke 
survivors showed significantly higher depression (F(1,73) = 8.77, p = .004) and scored lower 
satisfaction with life (F(1,72) = 17.58, p ≤ .001) compared to healthy controls. None of the 
studies used the PTGI measure longitudinally to assess the development of growth over time. 
Kuenemund et al. (2014) screened for inclusion and exclusion criteria using a 
neuropsychologist who identified whether stroke survivors had adequate language ability and 
self-awareness to complete self-report questionnaires. Gillen (2005) screened medical 
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records for language and cognitive functioning, only inviting participants who scored above 
six on the Functional Independence Measure TM. Gangstad et al. (2009) report that stroke 
survivors attending a rehabilitation centre who were unable to complete the questionnaire 
due to cognitive impairment following the stroke were not invited to participate. However, 
they do not specify how participants during the second stage of recruitment were screened. 
It is possible that the 26.5% response rate to their postal questionnaires could be partly 
attributable to a lack of screening. Kuenemund et al. (2014) excluded stroke survivors with 
co-morbid progressive neurodegenerative disease, history of severe mental health difficulties 
and history of substance misuse. Although excluding participants on the basis of co-morbid 
diagnoses or cognitive difficulties may minimise potential bias, it also reduces the 
generalisability of the findings given that cognitive difficulties are common amongst stroke 
survivors (Adamson et al. 2004).  
All of the studies reviewed focused on adult populations with stroke with the mean age of 
participants ranging from 52.83 to 71.67. Mixed gender samples were used in all of the studies 
with the mean percentage of female participants ranging from 36% to 50% and the mean 
percentage of male participants ranging from 50% to 64%. The studies reviewed recruited 
from a diverse range of populations in different countries (i.e. Gangstad et al. 2009: White 
British in the United Kingdom; Gillen, 2005: Caucasian = 7, African-American = 5, Hispanic = 4 
in the USA; Kuenemund et al. 2014: native German speakers) which reflect the clinical reality 
of stroke being a world health issue (WHO, 2012) but limits the generalisability of the findings. 
The ‘healthy controls’ used in Kuenemund et al. (2014) were asked to name ‘a salient, highly 
stressful life event that happened within the last two years’. Of note, the time since event for 
controls (M = 14.67 months, SD = 7.62) was much lower than for stroke survivors (M = 21.6, 
SD = 7.87).  
1.5.2.4 Design and recruitment 
Two of the studies employed a cross-sectional design (Kuenemund et al. 2014; Gangstad et 
al. 2009). Kuenemund et al. (2014) used a mixed methodology to explore identity changes 
following stroke: case-control methodology and semi-structured interviews. Both studies 
focused on the relationship between PTG and depression following stroke, albeit using 
different versions of the PTGI (i.e. Kuenemund et al. 2014 used the German version of the 
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PTGI (Maercker & Langner, 2001)). The reliance on cross-sectional design in these studies 
limits the possibility of making any inferences regarding the causal relationship between PTG 
and stroke. The third study employed a case series design using qualitative techniques to 
explore the positive consequences of stroke in stroke survivors (Gillen, 2005).  The strengths 
of this study are consecutive recruitment of participants within a specific timeframe, a well-
defined study protocol, a clear research question, as well as the use of explicit inclusion and 
exclusion criteria which is in line with guidelines for review (Chan & Bhandari, 2011).  
All studies at least partly recruited from clinical settings. Gillen (2005) recruited participants 
from a general inpatient rehabilitation unit, Kuenemund et al. (2014) recruited participants 
through a related ongoing study where participants had originally been recruited through an 
acute rehabilitation setting. Gangstad et al. (2009) recruited from an outpatient assessment 
and rehabilitation centre (N=15) but also recruited participants through sending 
questionnaires to patients who had attended the centre in the past four years (N = 45). 
Interestingly, there was a low response rate of 26.5% but Gangstad et al. (2009) found no 
difference in response to psychological variables between the two recruitment strategies. 
Gillen (2005) reported that 52 stroke survivors were excluded, whereas Kuenemund et al. 
(2014) report that of the sample, 11 participants refused consent, 30 participants were not 
contactable and 1 had died. 
Only one study used consecutive sampling (Gillen, 2005), despite another attempting to 
sample using this technique (Gangstad et al. 2009). Two studies used convenience sampling, 
Kuenemund et al. (2014) recruited from an existing sample of participants, while Gangstad et 
al. (2009) recruited the remaining participants through postal survey. However, the healthy 
controls in Kuenemund et al. (2014) were recruited using a snowball sampling strategy which 
may have introduced a cluster bias.  The studies which employed convenience sampling failed 
to comment on the generalisability of the finding to the broader population.  
1.5.2.5 Sample size 
The sample sizes used in the studies reviewed varied considerably (see Table 1.1). Due to the 
small sample size used in one study (Kuenemund et al. 2014), bootstrapping procedures 
(Efron & Tibshirani, 1993) were used to estimate robust parameters for statistical analysis. 
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The inconsistent findings between the few studies reviewed regarding the relationship 
between PTG and depression after stroke may be partly attributable to low power. None of 
the studies reviewed reported statistical power calculations.  
1.5.2.6 Treatment of confounding variables 
All of the studies attempted to control for the confounding effects of cognitive impairment 
and communication difficulties either through screening by a neuropsychologist (Kuenemund 
et al. 2014) or adherence to the inclusion and exclusion criteria (Gangstad et al. 2009; Gillen, 
2005).  One study used age-, education- and sex- matched healthy controls (Kuenemund et 
al. 2009). Several socio-demographic variables (i.e. age, gender and education), as well as 
time since stroke, were accounted for statistically using multivariate analysis (Gangstad et al. 
2009). However, recruiting participants in acute stages following trauma may have 
confounded associations between PTG and related factors. Aldwin and Levenson (2004) 
suggest that PTG in the acute phase post-trauma may be illusory and may reflect attempts at 
coping. None of the studies reported whether participants were taking medications or 
whether participants had experienced previous traumatic events. Similarly, it is unclear how 
variables linked to personality were accounted for (e.g. self-confidence, resilience optimism, 
self-efficacy, motivation). 
1.5.2.7 Review of the study findings 
All of the studies reviewed demonstrated evidence of PTG in stroke survivors (Gillen, 2005; 
Gangstad et al. 2009; Kuenemund et al. 2014). Gangstad et al. (2009) found that rates of PTG 
in stroke survivors were lower than for survivors of other health related difficulties (e.g. 
cancer; Cordova et al. 2001). One of the discernible differences between studies of stroke 
survivors and cancer survivors is that studies of stroke survivors have generally had a higher 
mean age than cancer survivors (Gangstad et al. 2009). However, Kuenemund et al. (2014) 
has recently found evidence of PTG in stroke survivors with a much lower mean age than that 
reported by Gangstad et al. (2009) which suggests that PTG can occur for stroke survivors 
across a wide age-range. Furthermore, Kuenemund et al. (2014) found that stroke survivors 
experienced significantly more PTG than healthy age-matched controls.  
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In terms of the question underpinning this systematic review, these studies provide some 
good quality findings, albeit limited in nature, regarding the predictors of PTG in stroke 
survivors. Using a correlational design, Gangstad et al. (2009) found that PTG in stroke 
survivors was positively associated with four aspects of cognitive processing which included: 
positive cognitive restructuring, downward comparison, resolution and denial. Of interest, 
they also found that as time since stroke increased, the relationship between PTG and two 
aspects of cognitive processing (i.e. downward comparisons and resolution) became more 
positive and significant. Such findings point toward the role of rumination in PTG but do not 
provide evidence for the role of rumination in mediating the effect of psychological distress 
on PTG. Also noteworthy is a study (Hallam & Morris, 2014), external to this review, which 
found that rumination mediated the effect of social support on PTG in stroke carers. The 
aforementioned study also found that deliberate rumination accounted for most of the 
variance in explaining PTG and that rumination together with social support, acceptance 
coping and survivor functioning accounted for most of the variance in predicting PTG. This 
pattern of findings provides support for Tedeschi and Calhoun’s model of PTG (1995, 2004). 
However, as the findings of this review demonstrate, similar studies have not been conducted 
using stroke survivors. 
Gangstad et al. (2009) found that PTG was negatively associated with depression and notably, 
as time since stroke increased, the association between PTG and depression became more 
negative and significant. In contrast, Kuenemund et al. (2014) found that stroke survivors 
reported significantly higher depression scores and lower satisfaction with life compared to 
controls. Using a semi-structured interview, Kuenemund et al. (2014) found evidence of the 
negative changes which can co-exist alongside positive changes. This provides support for the 
theory that changes following stroke need to be appraised using dialectical thinking in order 
for PTG to occur (Tedeschi & Calhoun, 2004). Kuenemund et al. (2014) found that the most 
common negative changes perceived following stroke included factors relating to physical 
impairment and restriction in daily life. This finding is consistent with what is known about 
the complex disability which can follow stroke and points toward the role of disability in the 
perception of negative changes after stroke (Adamson et al. 2004). 
   INTRODUCTION
   
   
 37 
Collectively, these findings suggest that mood varies over the course of PTG development and 
this supports the theory that an experience of ‘crisis’ is integral to cognitive processing 
necessary for PTG to develop (Tedeschi & Calhoun, 2004). Kuenemund et al. (2004) found 
that stroke survivors show significantly higher event centrality when compared to controls 
which suggests that stroke survivors redefine their sense of self post-stroke, to a degree which 
exceeds the normal trajectory of development. This supports the theory that the 
transformative changes associated with PTG go beyond pre-trauma levels of psychological 
functioning. 
In summary, there is evidence to suggest that aspects of cognitive processing or rumination 
may predict PTG (Gangstad et al. 2009). The findings reported regarding the role of mood 
related difficulties in predicting PTG support the complex nature of emotional processing 
following stroke. One study found that depression reduced over time (Gangstad et al. 2009) 
whereas another study found that stroke survivors reported significantly more depression 
and lower quality of life than controls (Kuenemund et al. 2014). Such findings evidence the 
range of psychological experiences stroke survivors may have followingstroke but highlight 
how little is known regarding the possible trajectory of psychological experience post-stroke. 
One study found that stroke survivors showed significantly higher event centrality post-stroke 
compared to controls which supports the re-appraisal of identity characteristic of PTG. 
Kuenemund et al. (2014) have demonstrated that positive changes can co-exist alongside 
negative changes such as factors relating to physical impairment and physical restriction in 
daily life which supports models of PTG (e.g. Tedeschi & Calhoun, 1995, 2004). However, they 
did not provide evidence of a direct association between daily functioning and PTG. 
One of the major limitations of the literature on PTG in stroke survivors, as identified in this 
review, is that there are no known studies which have found evidence in support of the 
mechanisms of individual change integral to models of PTG (e.g. Tedeschi & Calhoun, 2004) 
in stroke survivors. Of note, one study (i.e. Hallam & Morris, 2014), external to this review, 
has found evidence in support of the mechanism change proposed by Tedeschi and Calhoun 
(2004) (i.e. rumination mediated the effect of social support on PTG). Additionally, Hallam 
and Morris (2014) found that rumination, social support, acceptance coping and daily 
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functioning were most predictive of PTG in stroke carers, but this finding has not been 
replicated using stroke survivors. 
Despite the aforementioned strengths and shortcoming of the studies discussed, a range of 
other factors impacted on the overall quality of the findings presented. For example, all of the 
studies reviewed used different measures of PTG and were conducted in different countries 
which impacts on the generalisability of the findings. Although all of the studies excluded 
participants on the basis of cognitive and communication difficulties in an effort to reduce the 
role of confounding factors, this most likely resulted in the experiences of stroke survivors 
who experience significant communication difficulties not being sampled. Furthermore, the 
reliance on using a cross-sectional methodology in these studies limits the causal inferences 
which could be made between PTG and stroke, as well as our understanding of the 
developmental trajectory of PTG. 
 
1.5.3. Expanded systematic review 
 1.5.3.1 Review Methodology 
Given the paucity of research on posttraumatic growth in stroke survivors, a further 
systematic literature search was carried out to explore posttraumatic growth in physical 
health conditions other than stroke. The World Health Organisation (2012) lists ischaemic 
heart disease as the leading cause of death in the world. Given that ischaemic heart disease 
is the only condition listed as more life-threatening than stroke, it could be considered as a 
traumatic stressor (DSM-IV, 2000) potentiating PTG. Furthermore, myocardial infarction (MI), 
or a heart attack, is a traumatic event associated with ischaemic heart disease and a 
comparable traumatic event given that stroke is often described as a brain attack (Stroke 
Association, 2015). This systematic review was conducted in order to answer the following 
question: “What are the predictors of posttraumatic growth in survivors of myocardial 
infarction?” 
On the 19th of January 2014, a review of the clinical research evidence was conducted using 
the following databases: EMBASE (1947-present), Ovid MEDLINE (R) (1946-present), 
PsycINFO (1806-present) and PsycArticles Full Text. The search terms focused on two key 
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areas: ‘posttraumatic growth’ and ‘ischaemic heart disease’ (see Appendix B for a complete 
list of the search terms used).  The search terms were combined using Boolean operators (i.e. 
‘and’, ‘or’). All abstracts and titles identified during this search were reviewed (N = 190 after 
removal of duplicates).  
Studies were selected for further review if participants had a myocardial infarction and if 
posttraumatic growth was measured either quantitatively or qualitatively. Only peer-
reviewed, original articles, published in English between 1980 and 2014 were reviewed. 
Studies which included participants younger than 18 years of age and review or discussion 
papers were excluded. 
A flow chart illustrating the selection process for studies included in the systematic review 
can be found in Figure 1.4.  
 
 
 
 
 
 
 
Figure 1.4 Flow chart of the procedure for selecting studies for expanded systematic review  
 
1.5.3.2 Review results and quality framework 
An overview of the four studies which met the inclusion criteria for further review can be 
found in Table 1.4. The Support Unit for Research Evidence (SURE) frameworks for cross 
sectional/correlational studies and qualitative studies were used to evaluate the studies 
which met the inclusion criteria for review (see Table 1.5 and Table 1.6). For information on 
144 title & abstracts 
identified & screened
42 duplicates removed
63  excluded
39 full text copies retrieved 
& assessed for eligibility
Excluded:
- 14 review papers
- 2 used only carers
- 10 did not measure PTG
4 publicaitons met the 
inclusion criteria
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scoring, see section 1.5.2.2. A narrative review which examines the studies in light of the 
review question as other aspects of quality such as sampling, design, participant recruitment, 
treatment of confounding factors is also presented below. 
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Table 1.4 Summary of the studies which met the inclusion criteria for the expanded systematic review. 
 
Paper Country Sample Method Measure 
of PTG 
Other 
Measures 
Theoretical 
Model  
Key Findings Key Limitations 
Bluvstein et al. 
(2012) 
 
 
Israel N = 82  
 (Male = 60; 
Female = 22) 
 
Age 
46-82 years 
(M = 63.7; 
SD = 9.8) 
 
Time since MI 
Maximum of 
6 months 
since event. 
Participant 
recruitment 
Consecutive 
admission. 
 
Design 
Correlational; cross-
sectional survey 
design. 
 
Data analyses 
Correlational and 
moderational 
analyses. 
 
PTGI PTSD 
inventory 
HRQOL 
Tedeschi & 
Calhoun’s 
model of PTG 
(1995) 
1) 17.1% had significant 
PTSS, 71.2% reported PTG. 
2) PTSS positively related 
to PTG and psychological 
distress. 
3) PTSS negatively related 
to well-being and HRQOL. 
4) PTG moderated the 
relationship between PTSS 
and mental health 
outcomes. 
1) Timing relative to 
the cardiac event – 
may explain low level 
of growth. 
2) Bias introduced by 
recruiting from 
rehabilitation setting. 
3) Cross-sectional 
study. 
4) Time since event 
not documented. 
4) Small sample size. 
Senol-Durak & 
Ayvasik 
(2010) 
 
Turkey 
 
N = 148 
MIP 
(Male = 129; 
Female = 19) 
 
Age 
27-80 
(M = 56; 
SD = 10.66) 
 
Time since MI 
M = 1371.7 
days; SD = 
239.5) 
Participant 
recruitment 
Consecutive 
admission. 
 
Design 
Structural equation 
analysis; 
correlational; cross-
sectional. 
 
Data analyses 
Structural equation 
modelling 
 
PTGI WCQ 
MSPSS 
DIF 
Schaefer & 
Moos’ model 
of PTG (1998) 
1) PSS positively related to 
coping and PE. 
2) Coping was positively 
related to PTG. 
3) PE not significantly 
related to PTG. 
4) The relationship 
between PSS and PTG was 
predicted by coping. 
5) PE did not mediate the 
relationship between PSS 
and PTG. 
 
1) Small sample size. 
2) Generalisability of 
findings 
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Garnefski et al. 
(2008) 
 
 
 
 
 
 
The 
Nether-
lands 
N = 139 
MIP 
(Male = 114; 
Female = 25) 
 
Age 
M = 56.39;  
SD = 8.19 
 
Time since MI 
3-12 months 
prior to 
recruitment 
 
 
Participant 
recruitment 
Consecutive 
consultation 
outpatient clinic 
 
Design 
Cross-sectional 
survey; multivariate. 
 
Data analyses 
Structural equation 
modelling (factor 
analysis, multiple 
regression, path 
analysis) 
 
PGS NEO-FFI 
HADS 
WHO-5 
CERQ 
 
 
None stated. 1) Psychological health and 
personality predicted PTG 
(8% and 18% of variance 
respectively). 
2) Controlling for gender, 
age and post-MI time, the 
largest part of the variance 
(24%) of PTG was explained 
by cognitive coping 
strategies. 
2) The cognitive coping 
strategies which predicted 
PTG were: putting into 
perspective, positive 
refocusing and positive 
reappraisal. 
1) Use of self-
reported evaluations 
for IVs and DVs. 
2) Mental health 
before MI unknown. 
3) Anxiety, social 
support and goal 
adjustment were not 
measured. 
4) Cross-sectional 
design. 
5) Does not explore 
how PTG develops 
over time. 
 
Panagopoulou 
et al. (2009) 
 
 
 
Greece N = 22  
(MIP = 11; 
Partner = 11) 
 
Age 
45-70 
 
Time since MI 
Unknown. 
 
Participant 
recruitment 
Consecutive 
admission. 
 
Design 
Cross-sectional; 
Semi-structured 
interview; dyadic 
 
Data analyses 
IPA 
 
 
Themes 
relating to 
PTG were 
identified 
None. Stress and 
coping model 
(Park & 
Folkman, 
1997) 
Themes are suggestive of 
benefit finding as 
deliberate coping process 
for MIP – consistent with 
model (Park & Folkman, 
1997). 
 
Themes identified: 
MIP: 1) A catalyst for 
change/wake-up call. 2) 
Being protected/ invisible. 
3) Focus on others 
Partners: 1) Active search 
for benefit. 
2) Failure to find benefit. 
1) Findings suggest 
limited compatability 
of dyadic approach to 
event.  
2) Generalisability of 
findings to other 
contexts. 
MI = myocardial infarction; M = mean; SD = standard deviation; PTGI = Posttraumatic Growth Inventory (Tedeschi & Calhoun, 1995); NEO-FFI = Neuroticism Extraversion 
Openness-Five Factor Invenory (Costa & McCrae, 1992); HADS = Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983); WHO-5 = Wellbeing Questionnaire (Bech, 
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1998); CER-Q = Cognitive Emotion Regulation Questionnaire (Garnefski et al. 2002); WCG = Ways of Coping (Folkman & Lazarus, 1980); MSPSS = Multidimensional Scale of 
Perceived Social Support (Zimet et al. 1988); DIF = demographic information form. PTSD inventory = Posttraumatic Stress Disorder Inventory (Solomon et al. 1993); HRQOL 
= Health Related Quality of Life (Muller-Nordhorn et al. 2005). 
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Table 1.5 Evaluation of correlational/cross sectional studies using the SURE Quality Framework for the expanded review. 
Quality Framework criteria Bluvstein 
et al. (2012) 
Garnefski 
et al. (2008) 
Senol-Durak & Ayvasik 
(2010) 
Section 1: Population    
Is the source population or source area well described? Country, setting and 
demographics reported. 
Country, setting and 
demographics reported. 
Country, setting and 
demographics reported. 
2 2 2 
Is the eligible population of area representative of the source population or area? Consecutive sampling; 
hospital patients. 
Convenience sampling; 
hospital patients. 
Convenience sampling; 
hospital patients. 
2 2  
Do the selected participants or areas represent the eligible population or area? Sampling and response rate 
reported. Unclear 
inclusion/exclusion criteria 
Sampling, 
inclusion/exclusion criteria 
and response rate reported 
Sampling, 
inclusion/exclusion criteria 
and response rate reported 
1 2 2 
Section 2: Method of selection of exposure (or comparison) group    
Selection of exposure (and comparison) group. How was selection bias minimised? Consecutive sampling. Consecutive sampling. Consecutive sampling. 
2 2 2 
Was the selection of explanatory variables based on a sound theoretical basis? Based on model of PTG None reported Based on model of PTG 
2 2 0 
Was the contamination acceptably low? Not applicable Not applicable Not applicable 
0 0 0 
How well were likely confounding factors identified and controlled? Controlled for confounding 
factors in design 
Controlled for confounding 
factors in design 
Controlled for confounding 
factors in design 
1 1 1 
Is the setting applicable to the UK?  
 
Not reported Not reported Not reported. 
0 0 0 
Section 3: Outcomes    
Were the outcome measures and procedures reliable? Internal reliability reported 
and evaluated using 
comparable data. 
Internal reliability of scales 
reported. 
Internal reliability of scales 
reported. 
2 2 2 
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Were the outcome measurements complete? Not reported Not reported. 148 questionnaires 
completed. 
0 0 2 
Were all the important outcomes assessed? PTG, PTSS, mental health 
and health related QoL 
PTG, health, personality 
and cognitive coping. 
PTG, coping and perceived 
social support. 
2 2 2 
Was there a similar follow-up time in exposure and comparison groups? Not applicable Not applicable Not applicable 
0 0 0 
Was follow-up time meaningful? Not applicable Not applicable Not applicable 
0 0 0 
Section 4: Analyses    
Was the study sufficiently powered to detect an intervention effect (if one exists)? Not reported Not reported 0 
0 0  
Were multiple explanatory variables considered in the analyses? Model used to consider 
explanatory variables. 
Not reported Model used to consider 
explanatory variables. 
1 0 2 
Were the analytical methods appropriate? Inferential statistics 
appropriate. 
Inferential statistics 
appropriate. 
Inferential statistics 
appropriate. 
2 2 2 
Was the precision of association given or calculable? Is association meaningful? p values reported. p values reported. p values reported. 
1 1 1 
Section 5: Summary    
Are the study results internally valid (i.e. unbiased)? Good reliability. Potential 
for bias. Confounding 
variables not addressed. 
Good reliability. Potential 
for bias. Confounding 
variables not addressed. 
Good reliability. Potential 
for bias. Confounding 
variables not addressed. 
1 1 1 
Are the findings generalisable to the source population (i.e. externally valid)? Consecutive sampling, 
source and population 
reported 
Consecutive sampling, 
source, eligibility and 
population reported. 
Consecutive sampling, 
source, eligibility and 
population reported. 
1 2 2 
 
Total Quality Score: 
External Validity (EV) score 
Internal Validity (IV) score 
 
20 
5 
15 
 
21 
6 
15 
 
23 
6 
17 
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Table 1.6 Evaluation of a qualitative study using the SURE Quality Framework (Cardiff University,2012) for the expanded review. 
 Scoring: Yes, Can’t tell, or No. 
Panagopoulou et al. (2009) 
Does the study address a clearly focused question/hypothesis? 
Setting?  
Perspective? 
Intervention or Phenomena Comparator/control (if any)?  
Evaluation/Exploration? 
 
Yes 
Yes 
Yes 
N/A 
Yes 
 
Yes 
Yes 
No 
 
Yes 
Can’t tell 
No 
Can’t tell 
 
Yes 
Can’t tell 
Yes 
(Semistructured interview; audio) 
 
Can’t tell 
 
No 
No 
 
No 
 
No 
No 
 
 
Is the choice of qualitative method appropriate? 
Is it an exploration of eg behaviour/reasoning/ beliefs)?  
Do the authors discuss how they decided which method to use? 
 
Is the sampling strategy clearly described and justified? Is the sampling strategy clearly described and justified? 
Is it clear how participants were selected?  
Do the authors explain why they selected these particular participants?  
Is detailed information provided about participant characteristics and about those who chose not to participate? 
 
Is the method of data collection well described? 
Was the setting appropriate for data collection?  
Is it clear what methods were used to collect data?  
Type of method (eg, focus groups, interviews, open questionnaire etc) and tools (eg notes, audio, audio visual recording).  
Is there sufficient detail of the methods used (eg how any topics/questions were generated and whether they were piloted; if 
observation was used, whether the context described and were observations made in a variety of circumstances?  
Were the methods modified during the study? If YES, is this explained? 
Is there triangulation of data (ie more than one source of data collection)?  
Do the authors report achieving data saturation? 
 
Is the relationship between the researcher(s) and participants explored? 
Did the researcher report critically examining/reflecting on their role and any relationship with participants particularly in relation to 
formulating research questions and collecting data).  
Were any potential power relationships involved (ie relationships that could influence in the way in which participants respond)? 
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Is the data analysis/interpretation process described and justified?  
Is it clear how the themes and concepts were identified in the data?  
Was the analysis was performed by more than one researcher?  
are negative/discrepant results taken into account? 
 
No 
Can’t tell 
Can’t tell 
Can’t tell 
No 
Yes 
Can’t tell 
Can’t tell 
 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
 
No 
 
 
No 
Yes 
Are the findings credible?  
Are there sufficient data to support the findings?  
Are sequences from the original data presented (eg quotations) and were these fairly selected?  
Are the data rich (ie are the participants’ voices foregrounded)?  
Are the explanations for the results plausible and coherent?  
Are the results of the study compared with those from other studies? 
 
Is any sponsorship/conflict of interest reported? 
 
Finally…consider: 
Did the authors identify any limitations? 
Are the conclusions the same in the abstract and the full text? 
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1.5.3.3 Samples and populations 
All of the studies reviewed evidenced the prevalence of PTG in patients with myocardial 
infarction. Using the PTGI, Bluvstein et al. (2012) found that 71.2% of participants (N=82) 
reported PTG (M=41.3; SD=27.3): the most frequently reported change was appreciation of 
life and the least reported was spiritual change. Of note, Senol-Durak & Ayvasik (2010) found 
that females (M=70.47; SD=20.2; N=19) had significantly higher scores on the PTGI than males 
(M=56.5; SD=26.7; N=129) using the PTGI (T = 2.22, df = 146, p< .05). Garnefski et al. (2008) 
used the Personal Growth Scale (PGS) to measure PTG and also found evidence of PTG in 
patients with myocardial infarction (M=15.46; SD=5.65) but did not report the percentage of 
participants who experienced growth. Using a qualitative methodology, Panagopoulou et al. 
(2009) reported that patients’ experiences after myocardial infarction (N=11) were consistent 
with PTG. The following themes were identified: a catalyst for change/wake-up call, change 
of life philosophy, being protected/being invisible, and humanistic attitudes.  
The inclusion and exclusion criteria used in several of the studies were alluded to but not 
made explicit (Garnefski et al. 2008; Panagopoulou et al. 2009). Senol-Durak and Ayvasik 
(2010) reported that potential participants were screened by cardiologists and nurses: 
patients who had a family history of other life-threatening illness were excluded from the 
study. Bluvstein et al. (2012) only included participants who had their first MI within the past 
6 months, spoke Hebrew and had no history of mental health difficulties or other life-limiting 
illnesses.  
All of the studies reviewed focused on adult populations with myocardial infarction with the 
mean age of participants ranging from 56.0 to 63.7. However, Panagopoulou et al. (2009) did 
not report the mean age of participants and instead reported that the age of participants 
ranged between 50 and 70 years. Mixed gender samples were used in all of the studies with 
the mean percentage of female participants ranging from 12.8% to 26.8% and the mean 
percentage of male participants ranging from 73.2% to 87.2%. Again, Panagopoulou et al. 
(2009) did not explicitly state how many participants were male and female. Garnefski et al. 
(2008) reported a response rate of 65% (N=22 refused to participate, n=14 rejected 
participating after aims were explained) whereas Bluvstein et al. (2012) reported a response 
rate of 73.2% (N=30 refused to participate). 
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The studies reviewed recruited from a diverse range of populations in different countries (i.e. 
Bluvstein et al. (2012): 100% of participants were identified as of ‘white ethnicity’, Israel; 
Garnefski et al. 2008: ethnicity not specified, The Netherlands; Panagopoulou et al. 2009: 
ethnicity not specified, Greece; Senol-Durak & Ayvasik (2010): ethnicity not specified, Turkey) 
which reflect the clinical reality of stroke being a world health issue (WHO, 2012) but limits 
the generalisability of the findings. It is unclear whether other socio-demographic data were 
recorded and of note, none of the studies reviewed used a UK population.  
In terms of the role of time since event, Garnefski et al. (2008) report that ‘post-MI time’ was 
used in analysis but such data are not reported in the paper. Bluvstein et al. (2012) recruited 
participants a maximum of 6 months since the event. Senol-Durak & Ayvasik (2010) reported 
the ‘time passed since diagnosis’ (M =1371.7 days; SD=239.5) Panagopoulou et al. (2009) 
recruited participants who had been an inpatient during a fixed period of time. 
 1.5.3.4 Design and recruitment 
All of the studies reviewed employed a cross-sectional design. Two studies used structural 
equation analysis to examine the role of specific variables on PTG (Garnefski et al. 2008; 
Senol-Durak & Ayvasik, 2010)) but used different measures of PTG. Bluvstein et al. (2012) 
employed a cross-sectional, survey design to investigate the relationship between PTG and 
posttraumatic stress symptoms (PTSS) and in particular, whether PTG moderates the 
association between PTSS and mental health. The reliance on cross-sectional design in these 
studies limits the possibility of making any inferences regarding the causal relationship 
between PTG and myocardial infarction. One study employed a qualitative methodology 
using interpretative phenomenological analysis to examine the process of dyadic benefit 
finding after myocardial infarction. Although participants were recruited consecutively within 
a specific timeframe and the research question was clear, this study did not report a well-
defined study protocol nor did it explicitly state the use of inclusion and exclusion criteria.  
All studies recruited participants through clinical settings (e.g. cardiology outpatient clinic, 
cardiac rehabilitation unit), although exclusion criteria and response rate were not made clear 
in all of the studies. Two studies used consecutive sampling (Bluvstein et al. 2012; 
Panagopoulou et al. 2009), whereas the other two studies used convenience sampling (Senol-
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Durak & Ayvasik, 2010; Garnefski et al. 2008). However, the studies which employed 
convenience sampling failed to comment on the generalisability of the finding to the broader 
population. None of the studies were longitudinal or control matched studies. There was also 
inconsistency across the measures of PTG used. 
 1.5.3.5 Sample size 
The sample sizes used in the studies reviewed varied considerably (see Table 1.4). Of note, 
none of the studies reviewed documented statistical power. 
 1.5.3.6 Treatment of confounding variables 
The studies reviewed controlled for a range of confounding variables in the design and 
included factors such as multiple myocardial infarctions (Garnefski et al. 2008), history of 
other life-limiting illness in participant or family members (Senol-Durak & Ayvasik, 2010; 
Bluvstein et al. 2009) and mental health difficulties (Bluvstein et al. 2009). All of the studies 
reviewed alluded to controlling for the potential confounds of co-morbid disease and mental 
health difficulties, but few studies clearly reported inclusion and exclusion criteria. None of 
the studies reported that the effects of potential confounding factors were tested and 
adjusted. 
 1.5.3.7 Review of study findings 
All of the studies reviewed demonstrated evidence of PTG in myocardial infarction (MI) 
survivors (Bluvstein et al. 2012; Garnefski et al. 2008; Panagopoulou et al. 2009; Senol-Durak 
& Ayvasik, 2010). The findings of the studies reviewed support the wider literature which has 
found evidence of PTG in trauma survivors of a similar age range (e.g. Cordova et al. 2011; 
Kuenemund et al. 2014).  
In terms of the question underpinning this systematic review, these studies provide some 
good quality findings, albeit limited in nature, regarding the predictors of PTG in MI survivors. 
One study found that posttraumatic stress symptoms (PTSS) were positively associated with 
PTG and additionally, they found PTG moderated the relationship between PTSS and mental 
health outcomes (Bluvstein et al. 2012). These findings point toward the role of PTSS in PTG 
and support the findings reported by Kuenemund et al. (2014) that distress and growth can 
   INTRODUCTION
   
   
 51 
co-exist in stroke survivors (see section 1.5.2.7). However, the temporal nature of PTSS and 
PTG post-stroke is unclear. As such, the findings reported by Bluvstein et al. (2012) are 
somewhat limited by the reported range of time since MI (i.e. maximum of six months post-
MI), as well as the use of a correlational design which could not establish the direction of 
causality between PTG and PTSS.   
Senol-Durak and Ayvasik (2010) found that coping was positively related to PTG, but 
perception of the traumatic event was not associated with PTG. Of note, they also found that 
perceived social support was positively related to coping and perception of the traumatic 
event. Furthermore, using structural equation analysis, they found that perceived social 
support was significantly related to PTG through the effect of coping. Such findings provide 
support for the model of PTG proposed by Schaefer and Moos (1992). A key strength of the 
study reported by Senol-Durak and Ayvasik (2010) is that they attempted to test the 
mechanisms which explain the associations between the variables under investigation and in 
doing so, contributed to the empirical support for Schaefer and Moos’ model of PTG (1992). 
Garnefski et al. (2008) found that psychological health and personality were predictive of PTG, 
but reported that cognitive coping strategies (i.e. putting into perspective, positive reframing 
and positive reappraisal) were most predictive of PTG. These findings are consistent with 
those reported in the stroke survivor literature (Gangstad et al. 2009) and provide support for 
the conceptualisation of PTG proposed by Tedeschi and Calhoun (1995, 2004). The study 
reported by Garnefski et al. (2008) had a much larger sample size and a more limited range 
of time since traumatic event (i.e. 3-12 months compared to 5-99 months) compared to 
Gangstad et al. (2009). One study found that participants who experienced PTG 
conceptualised it as a deliberate coping process (Panagopoulou et al. 2009).  While such 
findings provide cursory support for the mechanism underpinning PTG, Panagopoulou et al. 
(2009) do not account for how effortful, deliberate cognitive processing facilitates PTG 
(Tedeschi & Calhoun, 2004).  
In summary, there is evidence to suggest that PTSS are associated with the development of 
PTG in MI survivors which is somewhat consistent with studies of stroke survivors (Bluvstein 
et al. 2002; Kuenemund et al. 2014). Such findings point toward the co-existence of PTG and 
PTSS but do not provide evidence regarding the direction of causality. One study found 
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evidence in support of the model of PTG proposed by Schaefer and Moos (1992). Senol-Durak 
and Ayvasik (2010) found that perceived social support was significantly related to PTG 
through the effect of coping. They also found that perceived social support was associated 
with coping and perception of the traumatic event. 
Garnefski et al. (2008) found that PTG was predicted by psychological health and personality, 
but reported that cognitive coping strategies were most predictive of PTG.  The role of 
cognitive processing in PTG has also been demonstrated in the stroke survivor literature 
(Gangstad et al. 2009) but the study reported by Garnefski et al. (2008) appeared to be of a 
higher quality due to sample size and a more conservative range of time since MI. While there 
are some qualitative findings which point toward the role of deliberate coping in PTG, further 
research is required to determine the precise nature of deliberate coping, as well as the 
temporal relationship between coping and PTG.  
Despite the aforementioned strengths and shortcomings of the studies already discussed, a 
range of other factors impacted on the overall quality of the findings presented. Most notably, 
the studies reviewed used different measures of PTG and were conducted in different 
countries which impacts on the generalisability of the findings. Although the studies reported 
that attempts were made to reduce confounding factors at the design phase, efforts to test 
for potential confounding effects were not reported. Furthermore, the reliance on using a 
cross-sectional methodology in these studies limits the causal inferences which could be 
made between PTG and MI, as well as our understanding of the developmental trajectory of 
PTG. 
 
1.5.4 Overall Summary 
This section summarises the key findings and factors pertaining to quality for the studies 
reviewed in the initial systematic review and the expanded systematic review. All of the 
studies reviewed demonstrated evidence of PTG albeit using different measures and research 
methodologies. Emerging findings in the literature show comparable levels of PTG in stroke 
survivors relative to other trauma survivors (Kuenemund et al. 2014). All of the studies 
reviewed were cross-sectional which has implications for how the variables identified as 
   INTRODUCTION
   
   
 53 
predictors of PTG can be interpreted, as the direction of causality cannot be identified. This 
also has implications for how the findings can be interpreted in light of the proposed 
theoretical models of PTG (Schaefer & Moos, 1992; Tedeschi & Calhoun, 1995, 2004) given 
the lack of findings regarding the temporal relationship between PTG and predictor variables 
over time. In addition, only one study reviewed attempted to investigate the mechanism of 
PTG proposed by Tedeschi and Calhoun (1995, 2004) (Senol-Durak & Ayvasik, 2010) and none 
of the studies reviewed examined the mechanisms proposed to mediate PTG in stroke 
survivors.  
Most studies attempted to control for the role of confounding factors in the design phase, 
but few reported how the role of potential confounding factors were identified and adjusted 
for apart from Kuenemund et al. (2014). Of note, a strength of the studies reviewed is that 
most studies recruited participants from clinical settings. However, it is likely that the diversity 
of sampling across the studies reviewed limits the potential generalisability of the findings to 
a UK setting. Nevertheless, the studies reviewed identified that PTG was positively associated 
with cognitive processing (Gangstad et al. 2009), event centrality (Kuenemund et al. 2014), 
and negatively associated with depression (Gangstad et al. 2009) in stroke survivors. More 
specifically, Gangstad et al. (2009) found that as time since stroke increased, the relationship 
between PTG and two aspects of cognitive processing (i.e. downward comparisons and 
resolution) became more positive and significant. This finding suggests that a change in 
cognitive processing and the outcomes of such processing (i.e. perceived growth) may be 
involved in the development of PTG over time In a study of MI survivors, Senol-Durak & 
Ayvasik (2010) found that perceived social support was significantly related to PTG through 
the effect of coping. Further research is needed to examine the mechanisms which may 
underpin PTG in stroke survivors. The studies reviewed on PTG in MI survivors lend partial 
support to the predictors of PTG found in stroke survivors and identify other predictors of 
PTG such as PTSS (Bluvstein et al. 2012), coping (Senol-Durak & Ayvasik, 2010), psychological 
health (Garnefski et al. 2008), personality (Garnefski et al. 2008) and cognitive coping 
strategies (Garnefski et al. 2008).  
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1.6 Rationale for the thesis and hypotheses 
This chapter has explored the construct of posttraumatic growth (PTG) within the context of 
different theoretical frameworks and traumatic events. The dominant models of PTG in the 
literature posit different mechanisms through which growth occurs (Schaefer & Moos, 1992; 
Tedeschi & Calhoun, 1995, 2004). Schaefer and Moos (1992) propose that multiple factors 
(i.e. event-related, environmental, personal, cognitive and coping) interact in predicting PTG 
and stipulate that approach coping, a combination of active coping and cognitive processing, 
predict PTG as opposed to avoidance or denial coping. In contrast, Tedeschi and Calhoun 
(1995, 2004) have developed a cognitively-oriented model of PTG which proposes that 
rumination, social support and acceptance coping are predictive of PTG. They propose that it 
is the individual's struggle with the new reality in the aftermath of trauma and their cognitive 
processing, or deliberate rumination, therein that determines the extent to which PTG occurs. 
According to the literature, PTG can occur from within a few weeks to a few years following 
exposure to a traumatic event (Tedeschi & Calhoun, 2004).  
As discussed, there is a dearth of literature examining PTG in stroke survivors, where the few 
studies conducted have been cross-sectional in design (e.g. Gangstad et al. 2009) which limits 
the conclusions that can be drawn. The absence of longitudinal studies examining PTG in the 
stroke literature reflects the limited empirical evidence base for the predictors of PTG as 
proposed by models of PTG (Schaefer & Moos, 1992; Tedeschi & Calhoun, 2004). 
Nevertheless, there is emerging evidence regarding the role of rumination in predicting PTG 
in stroke survivors (Gangstad et al. 2009), the role of mood related factors in facilitating PTG 
post-stroke (Kuenemund et al. 2014), as well as the ability to integrate the traumatic 
experience post-stroke with self-identity (Kuenemund et al. 2014). Comparable literature in 
myocardial infarction (MI) survivors supports the findings in the stroke literature and provides 
evidence for the predictive utility of Schaefer and Moos’ model of PTG (1992) (Senol-Durak & 
Ayvasik, 2010). Other studies of PTG in MI survivors have indicated the role of posttraumatic 
stress symptoms (Bluvstein et al. 2012), coping (Senol-Durak & Ayvasik, 2010), psychological 
health (Garnefski et al. 2008), personality (Garnefski et al. 2008), deliberate coping 
(Panagopoulou et al. 2009) and rumination (Garnefski et al. 2008). In a study of stroke carers, 
Hallam and Morris (2014) found that deliberate rumination was the greatest predictor of PTG 
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but also, that deliberate rumination mediated the effect of social support on PTG which 
supports the model of PTG proposed by Tedeschi and Calhoun (2004). 
Using a longitudinal survey design with two points in time separated by six months, this study 
aims to address the current gap in the literature regarding the predictors of PTG in stroke 
survivors over time. Consistent with the models of PTG outlined in this chapter (Schaefer & 
Moos, 1992; Tedeschi & Calhoun, 1995, 2004), the following hypotheses were made:  
1a) Stroke survivors will report significantly more PTG at time 2 compared to time 
1.  
1b) The PTG stroke survivors report will not be significantly different from the PTG 
reported by other trauma survivors in the literature. 
 
2a)  PTG at time 2 will be positively associated with social support, active coping 
and daily functioning at times 1 and 2. 
2b) PTG at time 2 will be positively associated with acceptance coping at time 2. 
2c) PTG at times 1 and 2 will be negatively associated with denial coping at times 
1 and 2. 
2d) Social support at times 1 and 2 will be positively associated with rumination, 
active coping, daily functioning, acceptance coping at times 1 and 2, but 
negatively associated with denial coping at times 1 and 2. 
2e) Active coping and acceptance coping at time 1 will mediate the relationship 
between social support at time 1 and PTG at time 2.  
 
3a) Rumination at time 1 will be positively associated with posttraumatic stress 
symptoms (PTSS) at time 1 and negatively associated with denial coping at 
time 1. 
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3b) Rumination at time 2 will be positively associated with PTSS and Acceptance 
coping at time 2, but negatively associated with denial coping at time 2.  
3c) Acceptance coping at time 2 will be negatively associated with PTSS at time 2. 
3d) PTGI at time 1 will be associated with rumination and PTSS at time 1. 
3e) PTGI at time 2 will be association with rumination at times 1 and 2, as well as 
PTSS at time 2.  
3f) Rumination at time 1 will mediate the relationship between PTSS at time 1 and 
PTG at time 2 
3g) Rumination at time 1 will mediate the relationship between PTSS at time 1 and 
PTG at time 1. 
3g) Rumination at time 1 will mediate the relationship between social support at 
time 1 and PTG at time 2.
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Chapter Two 
Methodology 
___________________________________________________________________________ 
2.1 Design 
This study employed a longitudinal survey design to explore the relationships between the 
dependent variable (DV) posttraumatic growth (PTG) and the independent variables (IV): 
social support, rumination, posttraumatic stress, coping and activities of daily living. All 
participants were asked to complete standardised measures of these variables: the Post 
Traumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996), the Active Coping, Denial and 
Acceptance subscales of the COPE scale (Carver et al. 1989), the Multidimensional Scale of 
Social Support (MSPSS; Zimet et al. 1988), the Rumination Scale (Calhoun et al. 2000), the 
Barthel Index (Mahoney & Barthel, 1965) and the Impact of Events Scale Revised (IES-R; Weiss 
& Marmar, 1997).  Correlations, multivariate regression and mediation analysis were used to 
explore the relationships between PTG, social support, rumination, posttraumatic stress, 
coping and activities of daily living. 
 
2.2 Rationale for methodology 
A quantitative methodology was chosen in order to address the research questions identified 
and to determine the nature of the relationships between the variables of interest.  Using a 
quantitative methodology allowed these variables to be measured in a standardised way and 
for the findings to be considered in light of relevant theoretical models (e.g. Tedeschi & 
Calhoun, 2004; Schaefer & Moos, 1998) and the existing literature. A longitudinal survey 
design, rather than a cross-sectional design, was employed in order to identify the variables 
associated with the development of PTG over time. The use of closed-ended questions (e.g. 
dichotomous, multiple choice and scaled questions) produced data points which facilitated 
the use of statistical methods of analysis.  
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Although a qualitative methodology would have provided data rich with ‘personal meaning’ 
regarding PTG in stroke survivors (Hanson et al. 2003), there is literature which has already 
explored the phenomenon of PTG in stroke survivors (Gillen, 2005) and related conditions 
(e.g. myocardial infarction; Panagopoulou et al. 2009). Therefore, a quantitative methodology 
was chosen as it provided a means of quantifying the variables of interest and provided a way 
of examining the process by which such variables mediate PTG in stroke survivors. 
Furthermore, employing a quantitative methodology facilitates the replicability of the study 
and potentially allows the study findings to be generalised from a sample to a wider 
population (Babbie, 1990). Unlike a qualitative methodology, quantitative methods provide a 
way to establish the process by which different variables are related and methods such as 
mediation analysis enable multiple simultaneous mediator variables to be investigated 
(Preacher & Hayes, 2008). 
 
2.3 Participants 
2.3.1    Power analysis 
An assessment of statistical power was conducted using G*Power software (Faul et al. 2007) 
to determine an appropriate sample size for this study. The PTG literature has demonstrated 
correlations between PTG and independent variables (rumination, active coping, acceptance 
coping, social support, age) range from .29 to .46. Based on Cohen (1988, pp.101-102), at 
least 69 participants were needed to detect similar correlations with alpha at .05 and power 
at .80. For multiple regressions with five predictors, a sample size of 70 would permit 
detection of an effect size (f2) as small as .091 at a power of .80 with alpha set at .05. An 
attrition rate of 25% over 12 months was predicted, therefore the required number of 
participants to was increased to 93.  
 
2.3.2    Inclusion and Exclusion criteria 
All participants were over 18 years of age and had the capacity to provide informed consent. 
Potential participants were eligible for inclusion in the study if they had experienced one 
known stroke and were between 2 and 6 months post stroke at the time of recruitment. 
  METHODOLOGY 
 59 
Potential participants were excluded if they were experiencing cognitive difficulties to a 
degree which would have impacted on their ability to provide informed consent and complete 
the questionnaires. Potential participants were also excluded if they had previously 
experienced a stroke and also, if they were pregnant. Only eligible participants who provided 
consent participated in the study. One participant was excluded from the study at follow-up 
due to her stroke diagnosis having been disconfirmed. The frequency of potential participants 
who were eligible to participate and declined to participate was not recorded. This was due 
to the first point of contact with potential participants being made by the clinical team, the 
researcher only accessed details regarding the participants who were interested in 
participating. 
  
2.4 Procedure 
2.4.1    Participant recruitment 
The difficulties associated with recruiting clinical groups who have chronic conditions has 
been widely documented in the literature (e.g. Townsley et al. 2005). In terms of stroke 
survivors, Hadidi et al. (2012) have found that the challenges associated with the recruitment 
and retention of this clinical group centres on the complex health needs and post stroke 
sequelae often experienced by stroke survivors. They recommend being accommodative to 
the schedules of stroke survivors and suggest establishing realistic inclusion and exclusion 
criteria. This literature was considered when designing the recruitment strategy for this study. 
Stroke survivors were recruited through Cardiff and Vale University Health Board with the 
support of the Consultant Physician for Acute Stroke at the University Hospital of Wales, the 
department of Clinical Gerontology and the Research and Development department. With 
the support of a medical secretary, the Consultant Physician identified potential participants 
who met the inclusion criteria prior to their two month post stroke follow-up appointment 
and an information sheet about the study was posted to the potential participants (see 
Appendix C). This information sheet was accompanied by a cover letter which explained that 
there would be a researcher available at the clinic following their appointment should they 
be interested in participating and have any questions about the research (see Appendix D). 
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Prior to clinic starting, the Consultant Physician and associated medical doctors were 
reminded of the inclusion and exclusion criteria for the study and were asked to invite the 
stroke survivors who had been sent information sheets to participate in the study. They were 
also asked to ensure that potential participants understood that their decision to participate, 
or not, would in no way impact on their care or treatment. 
However, due to a low level of participant recruitment, the recruitment procedure was 
amended. The Consultant Physician screened suitable potential participants and a medical 
secretary was funded to contact potential participants by telephone informing them of the 
study and asking if they would like the researcher to contact them with further information 
about the study. Potential participants who consented to being contacted by the researcher 
were posted information sheets (see Appendix E) and telephoned a few days later to enquire 
whether they were interested in participating. The researcher was accommodative to the 
schedules of participants and visited them at home at a mutually convenient time. 
 
2.4.2    Consent 
The researcher engaged potential participants in a process of informed consent prior to 
participating. Potential participants were provided with information sheets (see Appendix C 
and E), given at least 72 hours to consider whether they wanted to participate and invited to 
ask questions about the research. The Consultant Physician screened potential participants 
for capacity to consent and cognitive difficulties which may interfere with ability to 
participate. However, the researcher also ensured that participants had the capacity to 
consent at the time of participation. Participants were asked to sign a consent form to show 
that they understood the information sheet and agreed to take part in the research (see 
Appendix F and G). All participants were informed both in writing (see Appendix C and E) and 
verbally that they were free to withdraw from the study at any time without any 
consequences. 
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2.4.3    Data collection and storage 
Data collection took place between May 2014 and March 2015 and occurred in an outpatient 
setting or in participants’ homes. Follow-up data were collected over the telephone. 
Participants were given the opportunity for a copy of the questionnaire to be posted to them 
to aid data collection over the telephone. All participant data were stored using randomly 
allocated anonymised participant identifiers and information linking these identifiers to 
participant names was stored in a locked cabinet accessible only to the researcher and 
academic supervisor. Identifying information was destroyed once the participant completed 
their involvement in the study. All data collected will be stored for 15 years using a locked 
cabinet in line with Cardiff University guidelines 
(http://www.cardiff.ac.uk/govrn/cocom/accinf/dataprotection/index.html). Participant data 
were kept confidential unless a participant disclosed information which caused the researcher 
to be seriously concerned for the participant’s safety, or for the safety of someone else (see 
section 2.4.4.2. for further information). 
 
2.4.4    Ethical considerations 
 2.4.4.1 Ethical approval 
The requirements for ethical approval of this study were considered in terms of the National 
Research Ethics Committee (NRES) criteria for ethical review (http://www.hra.nhs.uk), as well 
as the ethical implications of participant recruitment within the NHS. It was determined that 
the study needed ethical approval from a NRES Research Ethics Committee (REC) 
(http://www.hra-decisiontools.org.uk/ethics/ ). Ethical approval of the study was granted by 
a local NRES REC (see Appendix H). 
As the research was conducted in the NHS in Wales, it also required approval by other bodies 
such as the Research and Development department at Cardiff and Vale University Health 
Board (UHB) as well as the National Institute for Social Care and Research (NISCHR) (see 
Appendix I for approval process flowchart). The study was sponsored by Cardiff University 
(see Appendix J) as per local agreement protocols for students on the Doctoral Programme in 
Clinical Psychology. However, as the research was conducted in Cardiff and Vale UHB, a 
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further review process was conducted by the Research and Development department prior 
to the study being granted approval (see Appendix K). The researcher ensured approval was 
granted from all relevant bodies prior to commencing the study. 
Due to the difficulties with participant recruitment, the study design was amended in an effort 
to optimise potential participant recruitment. A formal amendment was submitted to the REC 
for consideration (see Appendix L for summary of changes) and approval for the amended 
study was granted (see Appendix M). 
2.4.4.2 Participant wellbeing 
The process of gaining informed consent involved explaining the limits of confidentiality to 
potential participants. It was explained that if a participant disclosed information which 
caused the researcher concern regarding the participant’s own safety or those around them, 
then the researcher would need to inform other professionals of their concerns. Accidental 
disclosures were also managed within the limits of confidentiality and participants were 
reminded of the researcher’s role relative to the potential role of other health professionals 
in their care. 
The content of the questionnaires used in this study had the potential to lead to participant 
distress or discomfort. To minimise the effect of potential participant distress, the possibility 
of experiencing distress was clearly stated in the information sheet (see Appendix C and 
Appendix E) and participants were reminded that they could withdraw from the study at any 
point without any consequences. Participants who experienced distress while participating 
were offered reassurance and the option to discontinue. Participants who experienced 
distress while participating and requested input regarding their mental wellbeing were 
advised to discuss their concerns with their General Practitioner and signposted toward 
charities such as MIND and the Stroke Association where peer support and counselling are 
available on a self-referral basis. 
Participants were provided with the researcher’s contact details should they have any further 
questions or concerns regarding their participation in the study. Participants were also given 
the opportunity to get feedback on the outcome of the study in written form. 
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 2.4.4.3 Researcher wellbeing 
Most participants were seen in their own homes. The study was carried out in accordance 
with the Cardiff and Vale UHB lone worker policy (see Appendix N). The researcher utilised 
academic supervision to consider any other issues pertaining to researcher wellbeing. 
 
2.5 Measures 
The Stroke Survivors’ Survey consisted of a demographic survey, as well as a battery of 
validated questionnaires (see Appendix O). 
2.5.1    Demographic Survey 
Participants were asked to complete a demographic survey which contained items relating to 
individual factors such as participant age, sex, ethnicity, occupation, mood, cognitive 
functioning, as well as items related to stroke specific factors. Items were identified following 
a literature search and consultation with the researcher’s academic supervisor who is 
experienced in conducting research using stroke survivors. Participants were asked, for 
example, if they were feeling anxious or depressed as these mood related variables can be 
associated with the development of PTG (see Zoellner & Maercker, 2006). 
 
2.5.2    Posttraumatic growth 
The Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) is a 21 item self-report 
inventory which uses a six-point Likert scale to measure positive outcomes that result from 
traumatic experiences. The Likert scale ranged from 0 (‘I did not experience change’) to 5 (‘I 
experienced this change to a very great degree’). The PTGI produces an overall scale score 
which ranges from 0-105, whereby any score over 0 represents growth. However, the PTGI 
also comprises of 5 different factors related to growth: Relating to Others, New Possibilities, 
Personal Strength, Spiritual Change, and Appreciation of Life.  
The PTGI has ‘very good’ internal consistency (total scale alpha = 0.90 – 0.94) and acceptable 
internal consistency for the subscales (Cronbach’s alpha = 0.67 – 0.85) (Tedeschi & Calhoun, 
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1996). The test-retest reliability of the PTGI has been demonstrated to be within the 
‘acceptable’ range using a sample of undergraduate students (r = .71, Tedeschi & Calhoun, 
1996). Although Tedeschi and Calhoun (1996) have demonstrated that the PTGI is unrelated 
to a measure of social desirability (i.e. the Marlowe, Crowne Social Desirability Scale; Crowne 
& Marlowe, 1960), the validity of the scale has been criticised for its lack of key operational 
definitions (Bitsch et al. 2011). However, the PTGI has previously been shown to have 
‘excellent’ internal consistency (Cronbach’s alpha = 0.92) when used with a sample of stroke 
survivors (Gangstad et al. 2009). The PTGI was therefore deemed to be a sufficiently reliable 
and valid measure for this study. 
 
2.5.3    Coping 
The COPE scale (Carver et al. 1989) is a 60 item self-report inventory of coping resources 
considered both functional and dysfunctional with 15 different subscales (Carver et al. 1989 
for psychometric properties). Consistent with the PTG literature (e.g. Bellizzi et al. 2006), only 
subscales of interest were used in this study: the active coping scale (i.e. problem-focused 
coping), as well as the denial and acceptance scales (i.e. emotion-focused coping). Carver et 
al. (1989) demonstrated ‘acceptable’ internal consistency for the active coping and 
acceptance scales (Cronbach’s alpha = 0.62 and 0.65 respectively) but the internal consistency 
of the denial scale was with the ‘good’ range (Cronbach’s alpha = 0.71). This is consistent with 
the use of scales from the COPE in the PTG literature (e.g. Park et al. 2005; Cronbach’s alpha 
> 0.65). However, test-retest reliability was ‘poor’ for active coping and denial (r = 0.56 and 
0.54 respectively) and ‘questionable’ for acceptance (r = 0.63) using a student sample (Carver 
et al. 1989). Given that the COPE scale is applicable to both situational coping and 
dispositional coping style, it is probable that coping strategies vary over the course of a 
stressful period such as post-stroke adjustment. This is somewhat at odds with the 
assumption underlying test-retest reliability that the structure of the concept measured does 
not change over time (Menard, 2007). Therefore, three scales of the COPE were chosen for 
this study on the basis of their internal consistency, ecological validity and compatibility with 
the theoretical models examined. 
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The COPE scale does not produce an overall score. Specific subscales can be used and 
analysed relative to other variables (http://www.psy.miami.edu/faculty/ccarver/ 
sclCOPEF.html). Analysis can also involve creating second-order factors from the scales and 
using the factors as predictors (Carver et al. 1989).  
 
2.5.4    Social Support 
The Multidimensional Scale of Social Support (MSPSS; Zimet et al. 1988) is a 12 item self-
report inventory which uses a seven-point Likert scale to measure perceived social support. 
The Likert scale ranged from 1 (‘Very strongly disagree’) to 7 (‘very strongly agree). The MSPSS 
produces a total score which ranges from 12 to 84, where a higher score indicates higher 
perceived social support. However the MSPSS also produces subscale scores for perceived 
support from family, friends and significant others. The MSPSS has demonstrated ‘excellent’ 
internal consistency (Cronbach’s alpha = 0.87 – 0.94) and ‘acceptable’ test-retest reliability (r 
= .73) using a sample of older adults (Stanley et al. 1998). 
 
2.5.5    Rumination 
The Rumination Scale (Calhoun et al. 2000) is a 14 item self-report inventory which measures 
rumination style following a stressful experience. Participants respond using a four-point 
scale ranging from ‘not at all’ to ‘often’. The items in this inventory reflect both intrusive 
deliberation (e.g., ‘Thoughts about the experience came into my mind and I could not get rid 
of them’) and deliberate rumination (e.g., ‘I have tried to make something good come from 
my struggle’). Participants are asked to reflect on their level of rumination shortly after the 
event and more recently. The Rumination Scale produces an overall score, whereby a higher 
score indicates a higher level of rumination. 
Calhoun et al. (2000) demonstrated ‘good’ internal consistency for the scale using a general 
US population for intrusive rumination (i.e. soon after the event: Cronbach’s alpha = 0.85; 
recently: Cronbach’s alpha = .83) and deliberate rumination (i.e. soon after the event: 
Cronbach’s alpha = .72; recently: Cronbach’s alpha = .74) (Taku et al. 2009). Test-retest 
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reliability for total scale scores have been found to be ‘acceptable’ (r = 0.71; Calhoun et al. 
2000).             
 
2.5.6    Level of functioning 
The Barthel Index (Mahoney & Barthel, 1965) is a 10-item self-report inventory which 
measures an individual’s functioning on a range of different day-to-day activities or ‘activities 
of daily living’ which include dressing, personal care and mobility (Colin et al. 1988). It is a self-
report scale where participants report the extent to which they can perform specific activities 
of daily of living using a fixed range of responses. A systematic review and meta-analysis have 
demonstrated that the Barthel Index has excellent reliability as an outcome after stroke (Duffy 
et al. 2013). 
 
2.5.7    Posttraumatic stress 
The Impact of Events Scale Revised (IES-R; Weiss & Marmar, 1997) is a 22-item self-report 
inventory which measures subjective distress following a traumatic event. The IES-R is a 
revised version of the IES which contains 12 items (Horowitz et al. 1979). The IES-R contains 
items which relate to intrusion, avoidance and hyperarousal. Participants are asked to think 
about a specific traumatic event and indicate whether they experienced distress over the past 
7 days using a 5-point Likert scale which range from 0 (‘Not at all’) to 4 (‘Extremely’). The IES-
R produces a total score which ranges from 0-88 and subscale scores can be computed for the 
intrusion, avoidance and hyperarousal. This scale has previously been demonstrated to have 
high levels of internal consistency in people who have experienced a traumatic event 
(Intrusion scale: Cronbach’s alpha = 0.87 – 0.94; Avoidance: Cronbach’s alpha = 0.84 -0.87; 
Hyperarousal: Cronbach’s alpha = 0.79 – 0.91 (Creamer et al. 2005). The test-retest reliability 
of the IES-R has been demonstrated to be strong using a combined sample of emergency 
worker and earthquake survivors (r = 0.89, r = 0.94; Weiss & Marmar, 1997). 
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2.6 Statistical Analysis 
2.6.1    Univariate and multivariate analyses 
The statistical software SPSS version 20 (IBM Corporation, 2011) was used to conduct data 
analysis. Prior to analysis, the distribution of all continuous data were inspected for outliers 
and deviation from a normal distribution, and checked for equality of variance to determine 
whether the assumptions for parametric testing were met (see section 3.2). As a result of this 
process, a bootstrapping module in SPSS was used in the following statistical analyses: 
bivariate correlation, t-test and multiple regression. Bootstrapping involves estimating the 
properties of the sampling distribution from the sample data and it produces percentile 
bootstrap confidence intervals based on the values between which 95% of bootstrap sample 
estimates fall (Field, 2013) (see section 3.2 for further detail). 
Attempts were made to control for confounding effects at the design stage of this research 
(e.g. cognitive difficulties, previous stroke). However, bivariate correlations, t-tests and 
ANOVA were conducted to determine whether there any confounding relationships between 
the demographic variables and the main study variables. Independent samples t-tests were 
calculated by hand to establish whether mean PTGI scores for a post stroke population 
differed from mean PTGI scores documented in the literature. Paired samples t-tests were 
used to determine whether the difference between variables at time 1 and time 2 were 
significant. Bivariate correlation analyses was used to determine the relationship between 
variables of interest over time.  
 
Multiple regression analyses were used to identify the predictors of PTG over time. Prior to 
completing regression analyses, scatter plots and residuals were inspected to ensure that the 
relationships between the PTGI scores and the dependent variables were linear and to check 
for homoscedasticity. As recommended by Field (2013), the assumption for absence of multi-
collinearity was assessed, as was the assumption for independent errors using the Durbin-
Watson statistic. Hierarchical linear regression was used to assess the relative utility of two 
models of PTG (i.e. Schaefer & Moos, 1992; Tedeschi & Calhoun, 1995, 2004) in predicting 
PTG in this sample. An exploratory stepwise linear regression was also conducted in order to 
determine which factors were most predictive of PTG. 
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2.6.2    Mediation analysis 
Traditional approaches to mediation analysis (Baron & Kenny, 1986) have been criticised for 
lacking power (Mackinnon et al. 2002) and for not directly testing mediation (Hayes, 2009). 
Approaches such as the Sobel test (Sobel, 1982) have attempted to address these weaknesses 
but make parametric assumptions (Lockwood & Mackinnon, 1998). Bootstrapping 
approaches provide a non-parametric way to conduct mediation analysis and have been 
demonstrated to have greater power and more accurate Type-1 error than the other 
approaches, particularly in small samples (Williams & Mackinnon, 2008).  
 
This study conducted mediation analysis with bootstrapping approaches using PROCESS 
(Hayes, 2013) to determine the ways in which the different variables measured were related 
to PTGI scores. The mediation analysis was carried out in SPSS using PROCESS (Hayes, 2013; 
http://www.afhayes.com/spsssas-and-mplus-macros-and-code.html). This non-parametric 
bootstrap approach to conducting mediation analysis involves directly testing the significance 
of the mediating or indirect effects. As Figure 2.1 shows, the total effect of X on Y is path ‘c’. 
When a mediator, M, is added, this allows the ‘a’ coefficient for X to be calculated and the ‘b’ 
coefficient for Y to be calculated (Figure 2.1). The c’ coefficient represents the direct effect of 
X on Y when ‘a’ and ‘b’ are controlled for, whereas the product of ‘a’ and ‘b’ amounts to the 
indirect effect of X on Y through M (Baron & Kenny, 1986). The mediation or indirect effect 
represents the difference between the total and direct effect of X. Although this approach 
does not produce p-values, the null hypothesis can be rejected at the p < .05 level of 
significance if the lower and upper bounds of the 95% confidence intervals do not cross zero. 
Of note, Hayes (2009) recommends that no simple association between two variables is 
necessary when testing hypotheses about the role of potential indirect or mediating effects. 
Simple mediation analysis were selected over a multiple-mediator model as including 
multiple predictors can lead to instability of regression coefficients and it also enabled specific 
hypotheses to be tested (Hayes, 2013). In this study, mediation analyses were used to test 
specific hypotheses based on the theoretical models of PTG (i.e. Schaefer & Moos, 1992; 
Tedeschi & Calhoun, 1995, 2004). More specifically, mediation analyses were used to test 
whether there was an indirect effect of rumination on the relationship between PTSS and 
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PTG. It was also used to test whether there was an indirect effect of type of coping on the 
relationship between social support and PTG. 
 
Figure 2.1 Total effect of X on Y model and a simple mediation model illustrated 
 
2.6.3    Multiple testing effects 
It was decided not to use Bonferroni corrections based on the literature which suggests that 
Bonferroni corrections are highly conservative and may miss significant relationships, 
particularly when evaluating the relationships between different variables in survey based 
research (Bland, 1996). Furthermore, the literature reviewed in the systematic reviews did 
not report the use of such statistical corrections. In the case of this study, the number of tests 
conducted was not seen as relevant to interpreting the differences between variables at time 
1 and time 2. Furthermore, Perneger (1998) recommends describing what tests have been 
performed and why as the best way of dealing with multiple comparisons. Therefore, no 
Bonferroni corrections were performed. Instead, a clear rationale has been presented for 
what tests have been performed and why.
Total effect of X on Y model: 
X Y 
C 
Simple mediation model of the direct (c’) and indirect effects (ab) of X on Y: 
Y X 
M 
C’ 
b a 
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Chapter Three 
Results 
___________________________________________________________________________ 
3.1 Overview 
In this chapter, an account of the data cleaning process and the testing of assumptions for 
parametric testing is given. This is followed by descriptive analyses of the main clinical and 
demographic study variables. The third section explores and outlines the characteristics of 
posttraumatic growth (PTG) in this sample. The fourth, fifth, sixth and seventh sections show 
the results of the inferential analyses used to test the main research questions and 
hypotheses.  
 
3.2 Data cleaning and assumptions for parametric testing 
The data were explored to determine whether the assumptions for parametric statistics were 
met. This process involved visually inspecting the data and conducting preliminary analyses 
on all study variables. The following variables were assessed: Posttraumatic Growth Inventory 
(PTGI) total score and subscale scores; COPE subscale scores for Acceptance coping, Active 
coping and Denial coping; Barthel Index total score; Multidimensional Scale of Social Support 
(MSPSS) total score; Rumination Scale total score and subscale scores; Impact of Events Scale 
Revised (IES-R) total score.  
3.2.1    Missing data 
Forty-seven participants completed all measures in the Stroke Survivors’ Survey (see 
Appendix N) at time 1. However, four participants did not complete any of the measures at 
time 2. One participant was excluded from the study due to a disclosure of misdiagnosis of 
stroke which resulted in the participant not meeting the inclusion criteria for the study. Three 
other participants were not contactable at time 2 and therefore, the measures at time 2 were 
not completed. The literature recommends that the best practice for longitudinal analysis 
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involves using a balanced design whereby all participants have the same number of repeated 
measurements over time (Fitzmaurice & Ravichandran, 2008). Therefore, these three 
participants were also excluded from the study and their data were not retained for further 
analyses. No other missing data were identified as part of the data screening process.  
 
3.2.2    Error analysis and outliers 
The minimum and maximum values for each variable were screened to ensure that all data 
fell within the possible range for each variable. Visual inspection of the data did not reveal 
any errors in data entry. Outlier analysis was conducted to identify extreme values as such 
values can introduce bias to subsequent statistical analyses and impact on Type 1 errors as 
well as power (Keslmann et al. 2008). Visual inspection of the frequency distributions and box 
plots revealed that there were extreme values for some of the variables.  
On inspection, none of the extreme values identified appeared to be due to commonly 
reported reasons for outliers such as data entry error, intentional or motivated misreporting, 
sampling error, standardisation failure or faulty distributional assumptions (Osborne, 2013, 
pp. 144-149). Moreover, the extreme scores identified appeared to be legitimate cases 
sampled from the target population as the demographic and clinical characteristics of the 
cases linked to the outliers were similar to the rest of the sample (see section 3.2.3). 
In handling these extreme values, it was decided not to remove them from the data set. 
Bakker and Wicherts (2014) argue that removing outliers from the data set and continuing 
with parametric analyses impacts on the estimation of standard error. An alternative 
approach to removing outliers is to apply transformations to the nonnormal data variables 
(Field, 2013). However, critics of transformations suggest that they do not always result in a 
normal distribution, they reduce power and can alter the nature of the data which can lead 
to difficulties with interpretation (Osborne, 2013). Instead, Bakker and Wicherts (2014) 
recommend using non-parametric or robust statistical methods such as bootstrapping 
without removing outliers when there is a nonnormal distribution. Given that nonparametric 
tests are often less powerful than parametric analyses and can still be affected by extreme 
scores (Osborne, 2013), bootstrapping methods have been recommended as an appropriate 
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approach to statistical analysis when legitimate outliers lead to a nonnormal distribution 
(Wilcox, 2012).  
 
3.2.3    Distribution of the main study variables 
Skewness and kurtosis values for most of the variables were within the acceptable range of   
-1.5 and 1.5 (Tabachnick & Fidell, 2007) (see Appendix P for exceptions). Sharpiro-Wilk’s tests, 
as well as visual inspection of the histograms, normal Q-Q plots and box plots, indicated that 
most variables were not normally distributed (i.e. p < .05) with the exception of PTGI at time 
1 (p = .065) and PTGI at time 2 (p = .169).  
Data from psychological measures and clinical populations are often nonnormal (Micceri, 
1989). Of note, data from psychological measures are often also highly skewed in non-clinical 
populations (Rutter & Miglioretti, 2003). According to Wright et al. 2011, the assumptions for 
many parametric tests ‘…often make unrealistic assumptions about variables’ 
distributions…in data derived from clinical samples, or when looking at groups responding at 
the extreme end of clinical constructs’. The literature also suggests that data are often 
nonnormal for psychometric reasons: Firstly, the total scores on psychological measures are 
bounded by the number of scoring options; secondly, psychological measures are typically 
not very long in research; and thirdly, a measure may capture aspects of a latent trait which 
does not fit with the study sample (Bakker & Wicherts, 2014). However, several variables 
violated the assumptions required for parametric statistical analyses in this study. Based on 
the best evidence available it was decided that a more robust approach to inferential 
statistical analysis would be taken by using bootstrapping methods (Efron & Tibshirani, 1993; 
see section 3.2.5).   
 
3.2.4.    Other assumptions 
A priori assumptions for hierarchical regression analysis were also tested. The assumption for 
absence of multicollinearity was met. As Field (2013) recommends, none of the inter-
correlations between different predictor variables were above r = 0.80. The assumption of 
linearity was also met, following the inspection of scatterplots against each variable. The 
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assumption for homoscedasticity was tested by plotting the standardised residuals against 
the standardised predicted values for each hierarchical regression. On visual inspection, the 
assumption of homoscedasticity was met. The assumption of independent errors was tested 
by using the Durbin-Watson statistic to test for independent errors. The Durbin-Watson 
statistic for each regression ranged from 1.82 to 1.92 and found that the assumption was met 
(i.e. values close to 2 (Field, 2013)). 
 
3.2.5.    Approach to planned statistical analysis 
Bootstrapping methods (Efron & Tibshirani, 1993) were considered the best approach to 
planned analysis given the presence of legitimate outliers, the nonnormal distribution of 
several variables and the assumption being met that the sample was thought to be 
representative of the target population (Bakker & Wicherts, 2014; Aguiin et al. 2013; Wilcox, 
2002; see Appendix Q for consultation with statistician).  
A bootstrapping module available on SPSS software version 20 (IBM corporation, 2011) was 
used to conduct the planned statistical analysis (see section 2.6). Bootstrapping involves 
estimating the properties of the sampling distribution from the sample data and it produces 
percentile bootstrap confidence intervals based on the values between which 95% of 
bootstrap sample estimates fall (Field, 2013).  It can be used to find SEs and CIs for almost 
any statistic (Field, 2013). A bias-corrected and accelerated or BCa method was used to 
minimise bias of the mean and to produce more accurate confidence intervals than the 
percentile method (Efron & Tibshirani, 1993; Field, 2013). The confidence limits generated 
were used to test the null hypothesis for each hypothesis. If the confidence limits included 
0.0, then the null hypothesis was accepted. The bootstrapping module was used for 
correlational analyses, t-tests, regression analyses and mediation analyses, unless otherwise 
stated. Bootstrapping enabled inferences to be made on normally distributed data, as well as 
data where legitimate outliers lead to a nonnormal distribution on a few of the variables 
(Wright et al. 2011).  
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3.3 Characteristics of the sample 
3.3.1.    Demographic and background characteristics of the sample 
The demographic questionnaire was completed at time 1 and the key characteristics of the 
sample are summarised in Table 3.1. Of note, the mean number of months post-stroke for 
participants at time 1 was 4.65 months. Participants were followed up six months after time 
1 and the mean number of months post-stroke at time 2 was 10.72. 
 
Table 3.1 Socio-demographic and background characteristics of the sample. 
 Participants (N=43) 
Number of females (%)  18 (42) 
Mean age (SD)  74.53 (9.96) 
Ethnicity, n (%) British 43 (100) 
Occupation, n (%) Retired 
In employment 
38 (88) 
5 (12) 
Mean months since stroke (SD) Time 1 
Time 2 
4.65 (1.65) 
10.72 (1.71) 
Type of stroke, n (%) Ischaemic 
Haemorrhagic 
38 (88) 
5 (12) 
Thrombolysed, n (%) Yes 
No 
3 (7) 
40 (93) 
Communication difficulties, n (%) 
 
Not at all 
Mildly 
Severely 
28 (65) 
10 (23) 
5 (12) 
Memory difficulties, n (%) 
 
Not at all 
Mildly 
Severely 
26 (60) 
11 (26) 
6 (14) 
Change in relationships 
 
Not at all 
Somewhat 
Most definitely 
21 (49) 
18 (42) 
4 (9) 
Current feelings of depression 
 
Never 
Sometimes 
Often 
19 (44) 
18 (42) 
6 (14) 
Current feelings of anxiety 
 
Never 
Sometimes 
Often 
22 (51) 
17 (40) 
4 (9) 
Treatment for anxiety/depression Yes 
No 
6 (14) 
37 (86) 
Change in sleep Not at all 
Somewhat 
Most definitely 
30 (70) 
9 (21) 
4 (9) 
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3.3.2.    Response rate 
Of the 58 participants who were sent information about the study, 81% agreed to participate 
in the study when contacted by telephone. Given that 93% of the participants recruited at 
Time 1 completed follow-up, the remaining sample is thought to be representative of the 
original target population (n = 43). One participant was excluded from the study due to a 
disclosure disconfirming their stroke diagnosis. The 3 other participants who did not complete 
follow up were not contactable at the time of follow-up.  
 
3.3.3.    Clinical characteristics of the sample 
Means, standard deviations, and ranges for all the main study variables at time 1 and time 2 
are summarised in Table 3.2. Paired samples t-test were conducted to determine whether the 
difference between each variable at time 1 and time 2 was significant and the results are also 
summarised in Table 3.2. Bonferroni adjustments were not computed because the number of 
other paired samples t-tests was not seen as relevant for interpreting the differences 
between each individual variable at time 1 and 2 (see section 2.6.4). Perneger (1998) 
recommends describing what tests have been performed and why as the best way of dealing 
with multiple comparisons. As such, the paired samples t-tests reported in Table 3.2 were 
performed to test whether the difference between each variable at time 1 and 2 was 
significant. Bivariate correlations between the main study variables are summarised in Table 
3.3 and correlations were performed to test several of the key hypotheses of this study. More 
detailed analyses of the hypothesised differences between the main study variables can be 
found in sections 3.4, 3.5, 3.6 and 3.7. 
All variables were significantly different between time 1 and time 2 apart from rumination 
(t(43)=1.07, p=0.29), daily functioning (t(43)=1.99, p=0.051) and posttraumatic stress 
symptoms (t(43)=-1.22, p=0.23) (see Table 3.2). This suggests that perhaps rumination, daily 
functioning and PTSS remained relatively stable between time 1 and time 2. 
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Table 3.2 Descriptive statistics for the key variables over time. 
                                       Participants (N=43) 
Time 1 Time 2 Paired samples testa 
Mean SD Range Mean SD Range Sig. 
PTGI T 35.14 26.22 0-97 52.14 25.93 0-102 t(43) =  11.65, p <.001 
New possibilities 4.77 6.29 0-22 8.35 7.52 0-30 t(43) = 6.76, p <.001 
Relating to others 15.65 10.41 0-35 21.67 11.46 0-54 t(43) = 7.585, p <.001 
Personal strength 6.65 5.97 0-19 10.72 5.68 0-20 t(43) = 8.15, p <.001 
Spiritual change 1.49 3.23 0-10 1.91 3.57 0-10 t(43) = 2.22, p <.05 
Appreciation of life 6.53 4.42 0-15 10.88 3.98 0-16 t(43) = 8.22, p <.001 
COPE scale    
Active coping 10.84 3.61 4-16 13.51 3.20 4-16 t(43) = 7.19, p <.001 
Acceptance coping 13.16 3.65 4-16 14.6 2.42 4-16 t(43) = 3.16, p <.005 
Denial coping 6.05 2.52 4-13 4.4 0.90 4-8 t(43) = -3.88, p <.001 
Rumination T 25.35 10.73 14-46 26.12 10.349 14-48 t (43) = 1.07, p = 0.289 
Soon after stroke 13.19 5.5 7-25 12.95 6.047 7-27 t(43) = 1.95, p = 0.35 
Recent 12.26 5.61 7-23 13.33 5.375 7-23 t(43) = 1.58, p =.12 
Barthel T 18.19 3.18 7-20 18.72 2.930 9-20 t(43) = 1.99, p =.051 
IES-R T 3.51 10.93 0-70 1.74 3.381 0-13 t(43) = -1.22, p = 0.230 
MSPSS T 64.42 8.27 46-72 67.16 6.955 44-72 t(43) = 4.34, p <.001 
(T = total scale score; PTGI = Posttraumatic Growth Inventory; IES-R =Impact of Events Scale revised; MSPSS = 
Multidimensional scale of social support)  
a Bias corrected confidence intervals were computed based on 2,000 bootstrap samples but are not reported 
due to limited space. The difference between T1 and T2 was significant (p < .05) when its bootstrapped 
confidence intervals did not cross zero 
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Table 3.3 Bivariate correlations between the main study variable. 
 
  Variable Age 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Ti
m
e 
1
 
1 PTGI total -0.29 -               
2 New possibilities -0.40* 0.81* -              
3 Relating to others -0.26 0.93* 0.62* -             
4 Personal strength -0.19 0.91* 0.69* 0.84* -            
5 Spiritual change -0.03 0.61* 0.52* 0.48* 0.50* -           
6 Appreciation of life -0.29 0.81* 0.59* 0.77* 0.65* 0.32* -          
7 Active coping 0.02 0.39* 0.44* 0.32* 0.33* 0.10 0.29 -         
8 Acceptance coping 0.15 0.10 0.12 0.57 0.14 0.13 0.01 0.58* -        
9 Denial coping -0.30 0.22 0.11 0.27 0.14 -0.15 0.28 0.12 -0.07 -       
10 Rumination total -0.35* 0.63* 0.52* 0.58* 0.53* 0.21 0.67* 0.31 -0.08 0.50* -      
11 Soon after stroke -0.32* 0.63* 0.54* 0.58* 0.56* 0.23 0.63* 0.28 -0.05 0.43* 0.97* -     
12 Recent -0.34 0.60* 0.48* 0.56* 0.48* 0.21 0.67* 0.34 -0.10 0.53* 0.97* 0.89* -    
13 Barthel Index -0.21 0.13 0.15 0.12 0.11 -0.65 0.08 -0.02 0.07 -0.01 -0.03 -0.04 -0.08 -   
14 IES-R -0.22 0.02 0.02 0.06 -0.04 -0.04 0.04 0.04 -0.12 0.43 0.40* 0.37* 0.39* -0.16 -  
15 MSPSS -0.18 0.26 0.15 0.30* 0.23 -0.00 0.22 0.10 0.03 0.09 0.09 0.13 0.13 -0.00 -0.25 - 
Ti
m
e 
2
 
1 PTGI total -0.36* -               
2 New possibilities -0.41* 0.85* -              
3 Relating to others -0.26 0.89* 0.65* -             
4 Personal strength -0.14 0.84* 0.63* 0.81* -            
5 Spiritual change -0.07 0.60* 0.48* 0.48* 0.42* -           
6 Appreciation of life -0.39* 0.67* 0.60* 0.60* 0.49* 0.31* -          
7 Active coping 0.02 0.44* 0.37* 0.38* 0.41* 0.07 0.51* -         
8 Acceptance coping 0.12 0.21 0.26 0.13 0.16 0.16 0.11 0.48 -        
9 Denial coping -0.07 -0.11 -0.20 -0.02 0.04 -0.18 -0.32 -0.18 -0.09 -       
10 Rumination total -0.28 0.63* 0.52* 0.63* 0.52* 0.27 0.53* 0.15 -0.16 -0.01 -      
11 Soon after stroke -0.24 0.62* 0.48* 0.65* 0.54* 0.33* 0.48* 0.15 -0.06 0.07 0.91* -     
12 Recent -0.28 0.51* 0.47* 0.50* 0.42* 0.16 0.50* 0.12 -0.22 -0.10 0.89* 0.64* -    
13 Barthel Index -0.14 0.25 0.32* 0.14 0.16 0.14 0.20 0.339 0.29 -0.29 -0.10 0.04 -0.23 -   
14 IES-R 0.06 -0.00 -0.06 0.06 0.01 -0.08 0.09 .06 -0.33* -0.16 0.34* 0.19 0.43* -0.12 -  
15 MSPSS -0.28 0.41* 0.37* 0.41* 0.29 0.20 0.49* .17 0.17 -0.12 0.16 0.12 0.19 -0.02 -0.29 - 
Bias corrected (BCa) confidence intervals were computed based on 2,000 bootstrap samples for each correlation but are not reported due to space limitations. The correlation was 
significant (* = p < .05) when its bootstrapped confidence intervals did not cross zero. 
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3.3.4.    Relationship between demographic and clinical characteristics of the sample  
Prior to inferential analysis, the relationships between key socio-demographic variables like 
age, gender and occupation and the main study variables were investigated to identify 
potential confounding variables. Pearson’s correlation coefficients were calculated to 
determine the relationship between age and the main study variables. Age was negatively 
correlated with rumination total at time 1 (p =-0.35) and PTGI total at time 2 (p = -0.36). Age 
was also negatively correlated with the New Possibilities subscale of the PTGI at time 1 and 2 
(p =-0.4 and p =-0.36 respectively). However, given that age did not correlate with predictor 
variables and PTG, age was considered a ‘third’ variable related to the development of PTG 
(Kamangar, 2012). According to Schaefer and Moos’ (1996) model of PTG, age is hypothesised 
as predictive of PTG. Therefore, age was considered as a predictor variable in hierarchical 
regression analysis (see section 3.7.3). 
Independent t-tests did not identify any significant differences between gender and the main 
study variables (p > 0.5). Analysis of variance (ANOVA) was used to compare scores on the 
main variables in those who were retired, in employment or unemployed. No significant 
group effects were found. 
 
3.4 Characteristics of PTG  
3.4.1  Occurrence of PTG over time 
Descriptive statistics were used to determine whether participants experienced PTG at two 
different time points post stroke. The mean PTGI total scale score at time 1 was 35.14 (SD = 
26.22, range = 0-97) and the mean at time 2 was 52.14 (SD = 25.93, range = 0-102) indicate 
that PTG occurred at both time points (i.e. PTGI total score > 0). A paired sample t-test 
indicated that participants experienced significantly more PTG, as measured by the PTGI, at 
time 2 compared to time 1 (t(43) =  11.65, p <0.001). 
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3.4.2.    Subscale analyses 
PTGI subscale scores were computed to determine whether PTGI scores changed between 
time 1 and 2. Paired sample t-tests indicated that each of the five subscales of the PTGI was 
significantly higher at time 2 compared to time 1 (see Table 3.2). 
 
3.4.3.    Comparison with previously reported data 
The mean PTGI total scores in this study were compared with findings published in similar 
studies. T-tests were calculated by hand and found that none of the mean PTGI scores cited 
in similar stroke research differed significantly from the means observed in this study (t(103)= 
0.3596, p > .05 (Gangstad et al. 2009); t(85)=-0.14, p > .05 (Kuenemund et al. 2014); 
t(115)=1.1935, p > .05) (see Appendix R for formula used). 
 
Table 3.4 Comparison of PTGI in the current study with previously reported data. 
 PTGI 
Total Score Subscales – mean (SD) 
Study Population Country N Mean Age Mean SD NP RTO PS SC AOL 
Gangstad  
et al. (2009) 
Stroke 
survivors 
UK 60 71.67 50.93 19.92 - - - - - 
Kuenemund 
et al. (2014) 
Stroke 
survivors 
Germany 42 52.83 57.69 19.28 2.58 
(1.12) 
2.99 
(1.10) 
2.36 
(0.99) 
2.06 
(1.13) 
3.44 
(1.13) 
Weiss (2004) Cancer 
survivors 
US 72 54.2 57.9 24.5 10.6 
(6.9) 
19.6 
(9.3) 
12.0 
(6) 
4.3 
(3.2) 
11.1 
(3.6) 
Bluvstein  
et al. (2012) 
MI survivors Israel 82 63.7 41.3 - - - - - - 
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3.5 Social support, coping, daily functioning and posttraumatic growth. 
This study hypothesised that PTG at time 2 would be positively associated with social support, 
active coping, acceptance coping, daily functioning and negatively associated with denial 
coping at time 1 and time 2. It was predicted that social support would be positively 
associated with rumination, active coping, daily functioning, acceptance coping and 
negatively associated with denial coping. It was also predicted that active coping would 
mediate the relationship between social support and PTGI at time 2. These hypotheses were 
tested, in the first instance, by examining the bivariate correlations relevant to the 
hypotheses outlined. Mediation analysis was then conducted to determine whether the 
relationship between social support and PTG was mediated by active coping.  
3.5.1    Correlational analyses 
Table 3.3 shows the inter-correlations for all the variables between time 1 and time 2. 
Correlational analysis revealed that PTG at time 2 was positively associated with active coping 
at time 2 (pb = 0.44, BCa CI [0.21, 0.62], p = .003) and social support at time 2 (pb = 0.41, BCa 
CI [0.16, 0.60], p = 0.006). Active coping at time 1 was positively associated with PTGI at time 
2 (pb = 0.48, BCa CI [0.23, 0.66], p = 0.001). Although social support at time 1 was not 
associated with the PTGI total score at time 2, a significant association was found between 
social support at time 1 and the PTGI subscale of ‘relating to others’ was found (pb = 0.30, BCa 
CI [0.02, 0.54], p = 0.045). However, social support at time 2 was significantly associated with 
the PTG at time 2 (pb = 0.41, BCa CI [0.21, 0.62], p = 0.003). Acceptance coping was not 
significantly associated with PTG at any time point. Of note, daily functioning at time 2 was 
positively associated with the PTGI subscale of ‘new possibilities’ at time 2 (pb = 0.32, BCa CI 
[0.14, 0.48], p = 0.035). Social support was not significantly correlated with rumination, any 
type of coping, or daily functioning. 
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Table 3.5 Summary of key findings relating to coping, social support, functioning and PTG. 
Hypotheses: 
 
Time Sig. 
PTGI at T2 will be positively associated with: Social Support 
Social Support 
Active Coping 
Active Coping 
Acceptance Coping 
Daily functioning 
T1 
T2 
T1 
T2 
T1 & T2 
T1 & T2 
ns 
r = 0.41 
r = 0.48 
r = 0.44 
ns 
ns 
PTGI at T1 will be negatively associated with: Denial coping T1 ns 
PTGI at T2 will be negatively associated with: Denial coping T2 ns 
Social support will be positively associated with: Active coping 
Acceptance coping 
Daily functioning 
T1 & T2 
T1 & T2 
T1 & T2 
ns 
ns 
ns 
Social support will be negatively associated with: Denial coping T1 & T2 ns 
Active coping will mediate the effect of social support on PTGI at T2 T1 & T2 ns 
Acceptance coping will mediate the effect of social support on PTGI at T2 T1 & T2 ns 
T1 = time 1; T2 = time 2; ns = not significant. 
 
 
         3.5.2    Mediation analyses 
Mediation analyses were conducted to determine whether the relationship between social 
support and PTG was mediated by active coping. This analysis was carried out using PROCESS 
software (Hayes, 2014) (see section 2.6.2 for further information). Active coping and 
acceptance coping were considered as possible mediators of the relationship between social 
support and PTG at time 2. Simple non-parametric bootstrapping tests were conducted in 
order to test the significance of all hypothesised mediators. In this way, each hypothesised 
mediator was tested individually using separate mediation analysis. Mediators were 
interpreted as significant (p < .05) when bootstrapped 95% confidence intervals for that 
variable did not cross zero (Hayes, 2013). As Table 3.6 shows, neither active coping nor 
acceptance coping were found to mediate the relationship between social support at time 1 
or time 2, and PTG at time 2.  
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Table 3.6 Simple mediation model of the indirect effects of social support on PTG through 
active coping and acceptance coping. 
a Bias corrected confidence intervals were computed based on 2,000 bootstrap samples. Mediator was 
significant (p < .05) when its bootstrapped confidence intervals did not cross zero. 
 
3.6 Rumination, coping, social support, posttraumatic stress and PTG 
This study hypothesised that rumination and posttraumatic stress symptoms (PTSS) would be 
positively associated with PTGI at time 1 and 2. It was predicted that rumination at time 1 
would be positively associated with acceptance coping at time 2 and negatively associated 
with denial coping at time 2. It was also predicted that acceptance coping at time 2 would be 
negatively associated with PTSS at time 2.  In addition, it was predicted that rumination would 
be associated with PTSS at time 1 and 2. These hypotheses were tested, in the first instance, 
by examining the bivariate correlations relevant to the hypotheses outlined. Mediation 
analysis was then performed to determine whether the relationship between PTSS and PTG 
was mediated by rumination.  
 
3.6.1    Correlational analyses 
Correlational analysis revealed that rumination at time 1 was positively associated with PTGI 
at time 2 ((pb = 0.62, BCa CI [0.41, 0.80], p = 0.000). Rumination at time 1 was correlated with 
all PTGI subscales apart from ‘spiritual change’ at time 2 (see Table 3.3). Rumination at time 
Independent 
Variable 
Mediator Unstandardised 
Coefficienta 
Bootstrapped 95% CIa Model R2 
Lower Upper 
Social support 
T1 
ActCope T1 0.01 -0.5 0.26 0.001 
ActCopeT2 0.06 -0.14 0.75 0.019 
AccCopeT1 0.02 -0.6 0.4 0.012 
AccCope T2 0.07 -0.15 1.12 0.031 
Social support 
T2 
ActCope T1 0.11 -0.13 0.94 0.011 
ActCopeT2 0.07 -0.07 0.59 0.025 
AccCopeT1 0.17 -0.2 1.27 0.02 
AccCope T2 0.08 -0.11 0.85 0.03 
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1 was positively associated with PTGI at time 1 ((pb = 0.63, BCa CI [0.40, 0.83], p = 0.000) and 
rumination at time 2 was positively associated with PTGI at time 2 ((pb = 0.63, BCa CI [0.44, 
0.77], p = 0.000). PTSS was not significantly correlated with PTGI at time 1 or 2. Rumination 
at time 1 was not significantly associated with acceptance coping at time 2. Nor was 
rumination negatively associated with denial coping at time 1 or 2. Rather, denial coping at 
time 1 was positively associated with rumination at time 2 (pb = 0.32, BCa CI [0.02, 0.58], p = 
0.032). Interestingly, denial coping at time 1 was also associated with the PTGI subscale 
‘appreciation of life’ at time 2 (pb = 0.39, BCa CI [0.10, 0.60], p = 0.010). 
Rumination at time 1 was positively associated with PTSS at time 1 (pb = 0.40, BCa CI [0.17, 
0.71], p = 0.008). Similarly, rumination at time 2 was associated with PTSS at time 2 (pb = 0.34, 
BCa CI [0.13, 0.55], p = 0.026). Of note, PTSS at time 2 was significantly associated with the 
rumination subscale for ‘recent’ rumination at time 2 (pb = 0.43, BCa CI [0.23, 0.62], p = 0.004) 
but was not significantly associated with ‘soon after the event’ rumination at time 2. This 
suggests that participants who experienced posttraumatic stress symptoms at time 2 were 
more likely to experience recent rumination as opposed to rumination soon after the event. 
Table 3.7 Summary of key findings relating to rumination, coping, PTSS and PTG. 
Hypotheses Time Sig. 
PTGI at T1 will be positively associated with: Rumination 
PTSS 
T1 
T1 
0.63 
ns 
PTGI at T2 will be positively associated with: Rumination 
Rumination 
PTSS 
T1 
T2 
T2 
0.62 
0.63 
ns 
Rumination at T1 will be positively associated with: PTSS T1 0.40 
Rumination at T2 will be positively associated with: PTSS 
Acc. Coping 
T2 
T2 
0.37 
ns 
Rumination at T1 will be negatively associated with: 
Rumination at T2 will be negatively associated with: 
Den. Coping 
Den. Coping 
T1 
T2 
ns 
ns 
Denial at T1 will be positively associated with: Rumination T2 0.32 
Acceptance coping at time 2 will be negatively associated with: PTSS T2 -0.33 
Social support will be positively associated with: Rumination T1&T2 ns 
Rumination will mediate the effect of  PTSS at T1 on PTG at T1 T1 < 0.05 
Rumination will mediate the effect of PTSS at T1 on PTG at T2 T1 < 0.05 
Rumination will mediate the effect of PTSS at T2 on PTG at T2 T2 < 0.05 
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3.6.2    Mediation analysis 
Mediation analysis were conducted to determine whether the relationship between PTSS and 
PTG was mediated by rumination. This analysis was carried out using PROCESS software 
(Hayes, 2014) (see section 2.6.2 for further information). Simple non-parametric 
bootstrapping tests were conducted in order to test the significance of all hypothesised 
mediators. In this way, each hypothesised mediator was tested individually using separate 
mediation analysis. Table 3.8 outlines the results of the mediation analysis, whereby 
mediators were interpreted as significant (p < .05) when bootstrapped 95% confidence 
intervals for that variable did not cross zero (Hayes, 2013). As table 3.8 shows, rumination 
mediated the relationship between PTSS and PTG over time (p < .05). However, rumination 
did not mediate the relationship between social support and PTG (p > .05). Figure 3.1 
illustrates the significant mediating relationships outlined in Table 3.8. 
 
Table 3.8 Simple mediation model of the indirect effects of PTSS on PTG at time 2 through 
rumination 
Codes a Bias corrected confidence intervals were based on 2,000 bootstrap samples. Mediator was significant (p 
< .05) when its bootstrapped confidence intervals did not cross zero 
Independent 
Variable 
Mediator Unstandardised 
Coefficienta 
Bootstrapped 95% CIa Model R2 
Lower Upper 
PTSS T1 Rum T1 0.71 0.37 2.92 0.16 
Rum T2 0.68 0.35 2.74 0.16 
PTSS T2 Rum T2 1.8 0.78 3.8 0.12 
Social Support Rum T1 0.18 -0.39 1.01 0.01 
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Figure 3.1 Mediation model of the indirect effect of PTSS at time 2 on the relationship 
between rumination at time 2 and PTGI at time 2.  
 
3.7    Predictive utility of models of PTG in this sample 
Hierarchical regression analysis was used to determine which predictors at time 1 were most 
predictive of PTG at time 2. The predictive utility of two models of PTG was assessed (i.e. 
Schaerfer & Moos, 1992; Tedeschi & Calhoun, 1995, 2004). Each regression was performed 
using the enter method and the data were bootstrapped. An exploratory model of PTG was 
also generated using stepwise linear regression.  
3.7.1    Tedeschi and Calhoun (2004) model of PTG and this sample 
The key predictors of PTG that have been identified by Tedeschi and Calhoun (2004) are: 
rumination, social support, acceptance coping and daily functioning. Each of these variables 
were entered into the model in blocks using the enter method and factors were entered 
B = 0.39, p  = .000 B = 1.81, p = .000 
Direct effect B = -0.66, p = .03 
Indirect effect B = 0.71, 95% CI [0.35, 2.85] 
 
Direct effect B = -0.52, p = 0.09 
Indirect effect B = 0.68, 95% CI [0.34, 2.74] 
Direct effect B =-1.9, p = .05 
Indirect effect B = 1.8, 95% CI [0.77, 3.93] 
 
B = 1.03, p = .025 
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PTGI T1PTSS T1
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B = 0.39, p = .007 B = 1.73, p = .000 B = 1.80, P = .000 
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according to the strength of their correlation with PTG (see Table 3.11). With the exception 
of rumination (F(1,42) = 25.74, p < .001), none of the other variables significantly contributed 
to the proposed model. Rumination accounted for 37% of the variance in total PTGI at time 2 
and was the only significant predictor of PTG. Collectively, the four predictors accounted for 
43% of the variance in PTG. 
Table 3.11 Summary of hierarchical regression for Tedeschi and Calhoun (2004) model of PTG 
        Adjusted R2 F B SE β 
 
β 
 
Model 1 
RuminationTotal T1 
 
0.37 25.742*  
1.52 
 
0.621 
 
0.62* 
Model 2 
RuminationTotal T1 
Social Support T1 
 
0.39 14.485*  
1.478 
0.591 
 
0.296 
0.384 
 
0.604* 
0.186 
Model 3 
RuminationTotal T1 
Social Support T1 
Acceptance Coping T1 
 
0.42 11.284*  
1.525 
0.563 
1.43 
 
0.289 
0.374 
0.787 
 
0.623* 
0.177 
0.212 
Model 4 
RuminationTotal T1 
Social Support T1 
Acceptance Coping T1 
Daily functioning T1 
0.43 
 
9.018*  
1.535 
0.565 
1.351 
1.237 
 
0.287 
0.371 
0.783 
0.962 
 
0.627* 
0.178 
0.202 
0.150 
* p < .05; Std Error B = standard error of B; ß = standardized beta. 
 
3.7.2    Schaefer and Moos (1998) model of PTG and this sample 
The key predictors of PTG that have been identified by Schaefer and Moos (1992) are: social 
support, active coping, daily functioning and age. Each of these variables were entered into 
the model in blocks according to the strength of their correlation with PTG using the enter 
method. Only active coping and age significantly added to the model (see Table 3.12). Active 
coping was entered into the model first and contributed significantly to the model accounting 
for 21% of the variation PTGI at time 2 (F(1,42)= 12.26, p < .001).  Adding age to the regression 
model explained an additional 13% of the variance in PTG at time 2 and this predictor also 
significantly contributed to the model (F(2,42) = 11.99, p <.001). When all four predictors were 
entered in the model, neither social support nor daily functioning were significant predictors 
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of PTG at time 2. The final model accounted for 33% of the variance in PTG scores (F4,42 = 6.23, 
p < .01). These findings show that in terms of predictors identified Schaefer and Moos’ model 
of PTG (1992), the most important predictor of PTG in this study was active coping which 
uniquely explained 21% of the variance in PTG. 
Table 3.12 Summary of hierarchical regression for Schaefer and Moos’ (1992) model of PTG 
 Adjusted R2 F B SE B β 
 
Model 1 
Active Coping T1 
 
0.21 12.26*  
3.28 
 
0.94 
 
0.48* 
Model 2 
Active Coping T1 
Age 
 
0.34 11.99*  
3.35 
-1.00 
 
0.86 
0.33 
 
0.49* 
-0.38* 
Model 3 
Active Coping T1 
Age 
Social Support T1 
0.34 8.32*  
3.26 
-0.94 
0.40 
 
0.86 
0.34 
0.41 
 
 
0.48* 
-0.36* 
0.13 
Model 4 
Active Coping T1 
Age 
Social Support T1 
Daily functioning T1 
 
0.33 
 
6.23*  
3.26 
-0.90 
0.41 
0.66 
 
0.87 
0.35 
0.41 
1.07 
 
0.48* 
-0.34* 
0.13 
0.08 
* p < .05; Std Error B = standard error of B; ß = standardized beta. 
 
3.7.3    Exploratory model and this sample 
A stepwise linear regression was conducted to generate a model of PTG which accounted for 
the variables at time 1 which were most predictive of PTG at time 2. This method also allowed 
for PTSS and denial coping to be considered within a model of PTG as these variables are not 
included in models of PTG in the literature (Tedeschi & Calhoun, 2004; Schaefer & Moos, 
1998). As Table 3.13 shows, active coping explained 21% of the variance in PTG (F(1,42) = 
12.26, p < .001), age accounted for 13% of the variance in PTG (F(2,42) = 11.99, p < .001) and 
rumination accounted for 14% of the variance in PTG (F(5,42) = 15.22, P < .001). None of the 
other predictors significantly contribute to explaining the variance in this model. 
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Table 3.13 Summary of stepwise regression findings using all variables as predictors of PTGI 
at time 2. 
 Adjusted R2 F B SE B β 
 
Model 1 
Active Coping T1 
 
0.21 12.26*  
3.28 
 
0.94 
 
0.48* 
Model 2 
Active Coping T1 
Age 
 
0.34 11.99*  
3.35 
-1.00 
 
0.86 
0.33 
 
0.49* 
-0.38* 
Model 3 
Active Coping T1 
Age 
Social Support 
 
0.34 8.32*  
3.26 
-0.94 
0.40 
 
0.86 
0.34 
0.41 
 
 
0.48* 
-0.36* 
0.13 
Model 4 
Active Coping T1 
Age 
 
0.34 11.99  
3.35 
-1.00 
 
0.86 
0.33 
 
0.49* 
-0.38* 
 
Model 5 
Active Coping T1 
Age 
Rumination T1 
 
0.48 13.99  
2.4 
-0.587 
1.057 
 
0.81 
0.31 
0.31 
 
0.35* 
-0.22 
0.43* 
* p < .05; Std Error B = standard error of B; ß = standardized beta. 
 
 3.7.4   Summary of findings from regression analyses 
Both models (Tedeschi & Calhoun, 2004; Schaefer & Moos, 1992) predicted limited variance 
in PTGI at time 2. The predictors identified by Schaefer and Moos (1998) explained 34% of the 
variance in PTG at time 2.  In contrast, the predictors identified by Tedeschi and Calhoun 
(1995, 2004) explained 43% of the variance in PTG at time 2. However, Rumination at time 1 
was the only factor from Tedeschi and Calhoun’s model (2004) which predicted variance in 
PTGI at time 2 (i.e. 37% variance). A stepwise regression revealed that denial coping and PTSS 
did not appear to account for variance in PTGI at time 2. An exploratory model of PTG was 
developed which accounted for 48% of the variance in PTGI at time 2  and the predictors at 
time 1 which best explained PTG at time 2 were active coping, age and rumination.
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Chapter Four 
Discussion 
 
 
4.1    Overview 
In this chapter, the main findings of this study will be discussed with reference to the key 
research questions and hypotheses underpinning this thesis. This study had several key 
research questions. Firstly, to determine whether posttraumatic growth (PTG) occurred in a 
stroke survivor sample over time and to compare the level of growth reported with findings 
published in similar studies. Secondly, to use correlational analyses to examine the 
relationship between PTG and a range of predictor variables over time which include social 
support, active coping, acceptance coping, denial coping, daily functioning, posttraumatic 
stress symptoms (PTSS) and rumination. Thirdly, to use mediation analyses to determine 
whether active coping and rumination were mediators of the relationship between social 
support and PTG. Fourthly, to determine whether rumination mediates the effect of PTSS on 
PTG. Finally, to use regression analyses to determine the predictive utility of known models 
of PTG (Tedeschi & Calhoun, 2004; Schaefer & Moos, 1998) and to evaluate which variables 
at time 1 were most predictive of PTG at time 2. 
This chapter contains the following: a summary of the main study findings, an appraisal of the 
study findings in light of the relevant literature, an evaluation of the theoretical implications, 
a critical review of the strengths and limitations of the study, as well as an evaluation of the 
clinical implications of the findings and recommendations for future research. 
 
4.2    Summary of the main study findings 
This study is the first known study to demonstrate the development of PTG over time in a 
stroke survivor sample in the UK. Using the PTGI to measure PTG, this study found evidence 
of PTG at two different time points: time 1 was approximately five months post-stroke, 
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whereas time 2 was approximately eleven months post-stroke. As predicted, participants 
experienced significantly more growth at time 2 compared to time 1. PTGI subscale analysis 
revealed that participants experienced significantly more growth at time 2 compared to time 
1 across all the domains of PTG: new possibilities, relating to others, personal strength, 
spiritual change and appreciation of life. These findings are suggestive of a developmental 
trajectory toward PTG as stroke survivors experienced significantly more PTG, across all 
domains, at time 2 compared to time 1. These findings also contribute to the literature on 
PTG more generally. 
In terms of the main findings regarding the role of relationships and PTG, correlational 
analyses revealed that social support was positively associated with the PTG subscale ‘relating 
to others’ at time 1. However, social support at time 1 was not associated with PTG at time 2. 
As predicted, social support at time 2 was positively associated with PTG at time 2. This 
pattern of findings suggests that stroke survivors who felt social supported, at time 1, were 
more likely to perceive improved relating to others in the early acute period post-stroke. At 
time 2, stroke survivors who felt socially supported reported a more global experience of PTG. 
In addition, stroke survivors who were more functionally independent at time 2 were more 
likely to perceive ‘new possibilities’ at time 2. 
  
 
 
 
 
  
 
 
Figure 4.1 Path illustration of key correlational findings pertaining to social support, 
functioning and PTG. 
(NP = New Possibilities; RtO = Relating to Others; PS = Personal Strength; AoL = Appreciation of Life; SC = Spiritual Change) 
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In terms of psychological adjustment factors and PTG, this study found that active coping at 
time 1 was positively associated with PTG at time 2. Active coping was also associated with 
PTG at time 1 and time 2. Neither acceptance coping nor denial coping were significantly 
associated with PTG. Interestingly, denial coping at time 1 was associated with increased 
‘appreciation of life’ and rumination at time 2. This pattern of findings shows that stroke 
survivors who took steps toward overcoming their problems at time 1 were more likely to 
experience PTG at time 2. This study also suggests that the more stroke survivors engaged in 
a process of denial coping at time 1, the more likely they were to ruminate and experience an 
increased appreciation of life at time 2. Of note, mediation analysis revealed that active 
coping did not mediate the relationship between social support and PTG.  
 
Figure 4.2 Path illustration of key correlational findings pertaining to psychological 
adjustment and PTG.  
(NP = New Possibilities; RtO = Relating to Others; PS = Personal Strength; AoL = Appreciation of Life; SC = Spiritual Change) 
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In terms of cognitive processing and PTG, this study found that consistent with our prediction, 
rumination was associated with PTG at time 1 and time 2. Stroke survivors who experienced 
rumination at time 1 were also more likely to experience PTG at time 2. Interestingly, this 
study found that rumination was associated with PTSS at time 1 and time 2. This pattern of 
findings provides evidence in support of the ‘struggle with trauma’ theorised by Tedeschi and 
Calhoun (2004) as key to facilitating PTG.  
Figure 4.3 Path illustration of key correlational findings pertaining to cognitive processing 
factors and PTG. 
(NP = New Possibilities; RtO = Relating to Others; PS = Personal Strength; AoL = Appreciation of Life; SC = Spiritual Change) 
 
Mediation analysis revealed that rumination mediated the effect of PTSS on PTG over time 
which broadly supports the model of PTG proposed by Tedeschi and Calhoun (1995, 2004). 
Notably, this study found that rumination did not mediate the effect of social support on PTG. 
Finally, regression analyses revealed that neither model of PTG (Tedeschi & Calhoun, 2004; 
Schaefer & Moos, 1998) fit neatly with the data in this study. Exploratory regression analyses 
revealed that rumination, active coping and age were most predictive of PTGI at time 2.  
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4.3    Main study findings and their relation to past research 
4.3.1    PTG in stroke survivors over time 
This study is the first to demonstrate the development of PTG over time using a stroke 
survivor sample in the UK. Stroke survivors were shown to have developed significantly more 
PTG at follow-up (i.e. six months after time 1). No comparable studies in the literature have 
focused on the development of PTG longitudinally in stroke survivors. However, studies 
examining the development of PTG in other traumata have had mixed findings (Cordova et al. 
2001; Park et al. 1996). Following a review of the correlational and longitudinal evidence, 
Linley and Joseph (2004) concluded that when the severity of a traumatic event is experienced 
as significant, PTG is more likely to occur, provided that an individual draws on personal 
resources and cognitively processes the trauma. In this way, it is unclear whether PTG 
develops as a result of intervening events and processes (e.g. cognitive processing), the 
severity of the traumatic event, the temporal relationship between the traumatic event and 
PTG or some combination therein. This is compounded by the finding that age was inversely 
associated with PTG at time 2. Nevertheless, the findings in the current study contribute to a 
growing body of literature, albeit mainly cross-sectional in design, which shows that PTG can 
occur in a stroke survivor population (Gangstad et al. 2009; Kuenemund et al. 2014).  
Although the mean PTGI score in this study did not differ significantly from the mean PTGI 
scores cited in similar stroke research, the qualitative nature of these comparisons are 
noteworthy. The mean PTGI score reported in this study is similar to what Gangstad et al. 
(2009) and Kuenemund et al. (2014) found but the mean age reported in the latter is much 
younger than the sample in this study. Studies investigating PTG in stroke survivors (Weiss, 
2004) and MI survivors (Bluvstein et al. 2012) report similar levels of growth, but again the 
mean age of participants is considerably younger than the sample in this study. Nevertheless, 
this study shows that PTG can occur in a sample of stroke survivors where the mean age is 
approximately 75 years old. This finding, coupled with the unexpected occurrence of PTG at 
time 1 (i.e. approximately five months post-stroke) has implications for how the 
developmental trajectory of PTG is understood post-stroke and how PTG is conceptualised 
more generally in stroke survivors. 
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The age range of stroke survivors in this study may have influenced the developmental 
trajectory of PTG and the level of growth reported at time 1. Tedeschi and Calhoun (2004) 
theorise that the development of PTG involves an iterative process which can include gradual 
and abrupt shifts toward growth. They recognise that there are no uniform trajectories 
toward growth and suggest that their model merely provides a framework for explaining PTG 
(Calhoun & Tedeschi, 2004). Elsewhere in the literature, Aldwin and Levenson (2004) have 
described the process of PTG in older people as somewhat akin to the development of wisdom 
whereby the loss associated with the traumatic event not only triggers PTG but also enables 
a person to let go of existing unhelpful assumptions about the world. Tornstam (1994) has 
proposed that a traumatic event or crisis can serve as a precursor to gerotranscendence. The 
term gerotranscendence is used to describe the process whereby an older person shifts from 
a materialistic or rational perspective reliant on external factors, to a transcendental, 
reflective perspective on life (Tornstam, 1994). While these findings appear to fit conceptually 
with PTG and may account for the developmental nuances of an older sample, it is unclear 
whether the aforementioned reappraisal processes lead to quantifiable PTG (Calhoun & 
Tedeschi, 2004).  
As predicted, this study found that significantly more PTG was reported at time 2 (i.e. 
approximately eleven months post-stroke). Interestingly, this study also found that a 
considerable amount of PTG had occurred by time 1 (i.e. approximately five months post-
stroke). This finding is consistent with some of the literature which suggests that reported 
levels of growth tend to remain consistent between two and twelve months after a traumatic 
event (Frazier et al. 2001; Linley & Joseph, 2004). In the period between time 1 and time 2, 
stroke survivors may have experienced changes in daily functioning, health, as well as changes 
in their relationships and social role. According to the literature, such interim changes are 
likely to encourage stroke survivors to engage in cognitive and emotional processing of the 
traumatic event which can lead to PTG (Tedeschi & Calhoun, 2004). Therefore, it is unlikely 
that any such interim changes would have resulted in a ‘pile-up’ of major losses that interfere 
with the potential for PTG (Harvey et al. 2004).   
Analyses of the PTGI subscales revealed that all of the subscales were significantly higher at 
time 2, compared to time 1. Janoff-Bulman (2004) suggests that whilst the five subscales of 
PTGI appear to reflect the lived experience of positive change in the aftermath of trauma, 
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these subscales are not necessarily underpinned by the same model of PTG. However, 
Tedeschi and Calhoun (2004) argue that the different aspects of PTG, as captured in the PTGI 
subscales, are related to cognitive and emotional processing in different ways. For example, 
changes in ‘relating to others’ may reflect the increased likelihood that an individual feels able 
to disclose intrusive thoughts and feelings to others as a way of regulating these feelings. Of 
note, Tedeschi and Calhoun (1996) have found that the PTGI subscales of ‘new possibilities’ 
and ‘personal strength’ are associated with openness to experience. It has been suggested 
that changes in the ‘personal strength’ subscale do not reflect schema change. However, in 
this study, there was a significant change in ‘personal strength’ between time 1 and 2. 
 
4.3.2    Daily functioning and PTG 
This study found that daily functioning was not significantly associated with PTG at time 1 or 
2. Nor was daily functioning at time 1 associated with PTG at time 2. However, daily 
functioning at time 2 was positively associated with the PTGI subscale ‘new possibilities’. This 
suggests that higher levels of daily functioning are associated with the perception of new 
possibilities in life at approximately eleven months post-stroke. However, this finding tells us 
little about the role of daily functioning in the acute period post-stroke. Interestingly, this 
study found that daily functioning remained relatively stable between time 1 and time 2 and 
there was a trend toward independent functioning for most participants. This suggests that 
this sample of stroke survivors did not experience physical disability to such an extent that it 
impacted on their ability to perform most activities of daily living. Collectively, these findings 
show that stroke survivors’ daily functioning remained relatively stable and was not 
associated with PTG apart from the domain of ‘new possibilities’ which were perceived as 
emerging over time.  
There is a dearth of literature examining the relationship between daily functioning and PTG 
and therefore, a lack of comparable findings. However, the relationship between these 
variables is worthy of further consideration given the physical disability which commonly 
follows a stroke and its impact on daily functioning. According to Schaefer and Moos (1998), 
difficulties in daily functioning are negatively associated with PTG. However, Tedeschi and 
Calhoun (1999) propose that trauma survivors who experience long-lasting consequences are 
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likely to experience more stress which can lead to significant psychological distress and 
through processing this can develop PTG. They also posit that the developmental stage an 
individual is at when a traumatic event occurs impacts on how they process their experience. 
It is possible that this is of particular relevance in the case of samples which contain older 
people who may be experiencing a trauma in the context of other developmental tasks (e.g. 
adjusting to multiple losses, social change). Interestingly, some studies have found that 
survivors of trauma are at increased risk of experiencing physical illness in the acute period 
following trauma (Herbert & Cohen, 1993). This literature suggests that irrespective of 
physical disability, stroke survivors may be at increased risk of experiencing physical illness 
post-stroke. Although the findings in this study do not provide unitary support for either 
model of PTG, further research is needed in order to further elucidate the interface between 
mind and body in relation to the development of PTG.  
 
4.3.3 Social support and PTG 
As predicted, social support at time 2 was positively associated with PTG at time 2. This shows 
that stroke survivors who experienced PTG at around eleven months post-stroke were more 
likely to feel socially supported. Interestingly, the perception of social support, at time 1, was 
only positively associated with the PTGI subscale ‘relating to others’. This suggests that stroke 
survivors who felt socially supported at around five months post-stroke were more likely to 
experience an improvement in their experience of social relationships, but did not experience 
other aspects of PTG. No significant association was found between the perception of social 
support at time 1 and PTG at time 2, apart from the PTGI subscales of ‘personal strength’ and 
‘appreciation of life’. These findings suggest that participants who felt socially supported at 
around five months post-stroke were likely to experience increased personal strength and 
appreciation of life eleven months post-stroke. Collectively, these findings suggest that 
although social support is associated with PTG at around eleven months post-stroke, the 
relationship between social support and PTG at five months post-stroke is less clear. 
Nevertheless, these findings point toward the role of social support and reappraisal of social 
relationships in the acute post-stroke phase. 
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There are no known comparable studies in the stroke literature which measure the 
relationship between social support and PTG. However, studies in comparable literature have 
had mixed findings regarding the relationship between social support and PTG across a range 
of traumata (Stanton et al. 2005; Prati et al. 2009; Helgeson et al. 2006; Park et al. 2010). The 
literature suggests that social support leads to positive rehabilitation outcomes in MI 
survivors and improved psychological adjustment in cancer survivors (Moos, 1985). However, 
data were not collected on whether participants were receiving any rehabilitation or 
accessing any peer support interventions in this study. Although there is a lack of research 
investigating the role of social support in PTG, social support forms part of common models 
of PTG (Tedeschi & Calhoun, 2004; Schaefer & Moos, 1998). According to the model of PTG 
proposed by Tedeschi and Calhoun (1995, 2004), social support has an indirect effect on PTG 
whereby trauma survivors who feel supported by others are more likely to ruminate over 
their experiences and report PTG. Therefore, although data were not collected on objective 
measures of social support, access to social support, support-seeking attributes or satisfaction 
with support received, these variables are likely to be negligible given that PTG is proposed 
to be dependent on perceived social support. Another reason for measuring perceived social 
support is that social support may not always be helpful. For example, studies have found 
that when those in a trauma survivors social network respond to that survivor’s emotional 
distress by trying to block the expression of such feelings, giving advice or attempting to 
identify with those feelings, this can lead to a trauma survivor feeling upset and unsupported 
(Ingram et al. 2001; Lehman et al. 1986; Wortman, 2004) 
According to the model of PTG proposed by Schaefer and Moos (1992), social support 
promotes PTG through facilitating the development of effective coping strategies. Perception 
of social support was not significantly associated with active coping, acceptance coping or 
denial coping. Nor were rumination or daily functioning significantly associated with social 
support. This pattern of findings suggests that social support was not directly associated with 
rumination or types of coping which is somewhat inconsistent with the models of PTG 
postulated by Tedeschi and Calhoun (2004) and Schaefer and Moos (1992). However, the role 
of these factors in indirectly influencing PTG is discussed in section 4.3.7.   
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4.3.4    Coping and PTG  
The current study did not identify any significant relationship between acceptance coping or 
denial coping and PTG. However, active coping was significantly associated with PTG at time 
1 and time 2. Of note, active coping at time 1 was also associated with PTGI at time 2 but was 
only significantly associated with the PTGI subscales of ‘new possibilities’, ‘relating to others’ 
and ‘personal strength’. At time 2, active coping was significantly associated with the PTGI 
subscales of ‘new possibilities’, ‘relating to others’, ‘personal strength’ and ‘appreciation of 
life’. This pattern of findings suggests that active coping at approximately five months post 
stroke was associated with the perception of new possibilities, personal strength and 
improved relationships at eleven months post-stroke. However, between five and eleven 
months post-stroke, active coping also became associated with increased ‘appreciation of 
life’.  
These findings are consistent with comparable studies of different traumata which report 
significant associations between active coping and PTG (Morris et al. 2007), but inconsistent 
with studies which have found a positive association between PTG and acceptance coping 
(Park et al. 1996). Of note, studies in the stroke literature have found a positive association 
between denial, as measured by the Cognitive Processing of Trauma Scale (Williams et al. 
2002), and PTG in stroke survivors (Gangstad et al. 2009). Using a study of stroke carers, 
Hallam and Morris (2014) also found a positive association between denial coping, as 
measured by the COPE scale (Carver et al. 1989), and PTG (Hallam & Morris, 2014).  
Schaefer and Moos (1998) propose that active rather than denial coping is involved in the 
development of PTG, whereas Tedeschi and Calhoun (2004) propose that rumination, or 
meaning-focused coping, facilitates the development of PTG. Tedeschi and Calhoun (2004) 
also suggest that acceptance coping in the acute phase may be beneficial. There are mixed 
findings in the literature regarding the relationship between denial coping and PTG (see 
Zoellner & Maercker, 2006). According to Litman (2006), active coping is typified by taking 
steps to eliminate the problem, acceptance coping involves learning to accept the problem, 
whereas denial coping is typified by refusing to believe the problem is real. It has been 
suggested that the active pursuit of growth may serve as an intentional coping strategy in and 
of itself (Nolan-Hoeksema & Davis, 2004). In this way, reported PTG may reflect cognitive 
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illusions which serve to protect or enhance an individual’s effort at active coping as a way of 
improving mood (Nolen-Hoeksema & Davis, 2004). According to the literature, rumination 
type coping can be associated with negative outcomes (Nolen-Hoeksema & Larson, 1999). 
However, it has been suggested that there may be different types of rumination coping where 
reflective type rumination is associated with positive outcomes and brooding type rumination 
is associated with poorer outcomes (Nolen-Hoeksema & Davis, 2004; Treynor et al. 2003). 
However, it is unclear whether reflection can develop into brooding type coping and vice 
versa. 
 
4.3.5    Rumination and PTG 
As predicted, rumination was positively associated with PTG at time 1 and time 2. Of note, 
rumination at time 1 was significantly associated with PTGI at time 2 and significantly 
correlated with all PTGI subscales apart from ‘spiritual change’. However, no significant 
association was found between rumination and acceptance coping. Interestingly, denial 
coping at five months was positively associated with rumination at eleven months. 
Collectively, these findings show that rumination at approximately five months and eleven 
months post-stroke was associated with the development of PTG over time. Interestingly, 
denial coping at five months was associated with rumination at eleven months.  
These findings lend support to previous studies which have also found that rumination is 
associated with PTG (Taku et al. 2009; Calhoun et al. 2000). According to Tedeschi and 
Calhoun (2004), rumination can be either automatic or deliberate and can occur soon after 
the traumatic event, or on a more recent basis. They theorise that emotional distress 
following a traumatic event initiates an iterative process of rumination and attempts to 
engage in coping behaviour in order to reduce psychological distress. They propose that 
rumination is more automatic than deliberate in the acute phase post-trauma but then 
becomes more deliberate following the experience of coping successes and the reduction of 
psychological distress. In this way, rumination has the potential to be constructive or 
destructive and can impact on outcomes. Tedeschi and Calhoun (2004) posit that the process 
of cognitive processing or rumination is effortful and takes time. The findings in this study 
suggest that rumination was persistent and sustained over a six month period. However, this 
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study also found that stroke survivors reported a degree of PTG at five months post-stroke. 
Contrary to the model proposed by Tedeschi and Calhoun (2004), some studies have found 
that PTG may occur soon after a traumatic event but the growth may decline over time. For 
example, using a mixed design Frazier et al. (2001) found that survivors of sexual assault 
reported PTG two weeks after the event but no longer reported PTG in interviews several 
weeks later. This highlights that there may be a potential cost to cognitive processing or 
rumination in the acute phase following a traumatic event (Wortman, 2004). Nevertheless, 
the findings in this study suggest a developmental trajectory consistent with the model 
proposed by Tedeschi and Calhoun (2004) whereby PTG increased over time. 
Studies have demonstrated that recent, deliberate rumination best predicts PTG in survivors 
of a range of different traumata (Taku et al. 2009). However, it is unclear whether it is the 
process or outcome of rumination that facilitates the development of PTG and this is critical 
in terms of conceptualising PTG (Zoellner & Maercker, 2004). One of the limitations of the 
rumination scale used was that it did not produce subscale scores for automatic and 
deliberate rumination. While there are measures available which capture both aspects of 
rumination (e.g. Event related rumination inventory; Cann et al. 2011), it is unclear how valid 
such measures are given that it is likely respondents may be less aware of automatic 
rumination which would impact on their recall of rumination. 
Rather unexpectedly, this study found that denial coping at approximately five months post-
stroke was positively associated with rumination at eleven months post-stroke. This suggests 
that attempts to reject the reality of stroke at five months were associated with increased 
rumination at eleven months post-stroke. These findings are inconsistent with both models 
of PTG (Tedeschi & Calhoun, 2004; Schaefer & Moos, 1998) which propose that denial coping 
is negatively associated with PTG. Although some studies found that denial coping can be 
associated with PTG (Gangstad et al. 1999; Hallam & Morris, 2014), there is a paucity of 
literature regarding the relationship between denial coping and rumination in the context of 
posttraumatic growth. The dual process model (Stroebe & Schut, 1999) provides a framework 
for explaining the grieving process following a trauma experience. According to this model, 
adaptive coping is achieved through alternating between confronting and avoiding thoughts 
about the loss. In this way, it is possible that denial coping provides trauma survivors a brief 
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respite from stress. This model accounts for why stroke survivors might engage in rumination 
type coping on some occasions, and more avoidance-based, denial coping on other occasions.  
 
4.3.6    PTSS and PTG 
This study found that contrary to our hypothesis, PTSS was not significantly correlated with 
PTG at time 1 or time 2. However, PTSS was associated with rumination at time 1 and time 2. 
In terms of the two rumination subscales (i.e. rumination soon after the event and recent 
rumination), this study also found that PTSS was associated with recent rumination at time 2. 
This pattern of findings suggests that the more stroke survivors experienced psychological 
distress at eleven months post-stroke, the more they engaged in ruminating about their 
experience. Interestingly, stroke survivors at eleven months post-stroke were more likely to 
engage in recent rumination which suggests that it may have been more deliberate in nature. 
Of note, this study also found that stroke survivors were more likely to engage in acceptance 
coping at eleven months post-stroke if they were experiencing less psychological distress 
regarding the trauma. This finding is consistent with the model of PTG proposed by Tedeschi 
and Calhoun (2004) where acceptance coping is associated with the outcome PTG and viewed 
as an outcome of ‘a struggle with trauma’.  
According to the literature, some studies have found a positive association between PTSS and 
PTG (Morrill et al. 2008; Park et al. 1996), whereas others have found a negative association 
(Frazier et al. 2001). In a longitudinal study of trauma survivors, McMillen et al. (1997) found 
that reports of PTG 4-6 weeks following a trauma were predictive of fewer PTSS three years 
later. Interestingly, they also found that survivors who reported PTG had less psychiatric 
diagnoses despite increased trauma severity, whereas survivors who did not report growth 
had increased psychiatric diagnoses as the trauma severity increased. These findings suggest 
that there may have been a buffering effect of perceived PTG when the traumatic event was 
perceived as severely traumatic. Given the mixed findings regarding the relationship between 
PTSS and PTG, further research is required using different ways of measuring PTSS in the post-
trauma period.  
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One of the striking findings of this study was that rather than PTSS being associated with PTG, 
it was associated with rumination at approximately five months and eleven months post-
stroke. However, there is little to draw on in terms of comparable findings in the PTG 
literature. According to the posttraumatic stress disorder literature (PTSD), studies have 
found that trauma related rumination serves as a dysfunctional coping strategy which leads 
to poor outcomes (Ehring & Ehlers, 2014; Ehlers & Clark, 2007; Wells & Sembi, 2004). 
However, from an ideological standpoint, the positive association between rumination and 
the experience of trauma-related distress appears to fit with the description Tedeschi and 
Calhoun (2004) give of this process involving ‘a struggle with trauma’ which is necessary for 
PTG to occur. They propose that the emotional regulation difficulties which follow a traumatic 
event can be characterised as a ‘struggle’ which can continue to co-exist, to a greater or lesser 
degree, alongside PTG. In this way, our finding that PTSS and rumination sustained over time 
also fits with the model outlined by Tedeschi and Calhoun (2004) and suggests that supports 
our finding that PTSS  had an indirect effect on PTG (see section 4.3.9). The findings in this 
study highlight that further research is required to learn more about the role of PTSS and the 
development of PTG post-trauma.  
The findings in this study also raise some wider theoretical questions, particularly regarding 
the role of resilience and positive emotions in PTG. Although Tedeschi and Calhoun (2004) 
argue that individuals who are resilient may be less likely to experience PTG, it is also possible 
that resilient individuals may be able to cope with a higher threshold of stress without 
experiencing distress and thus make them more likely to experience PTG (Aldwin & Levenson, 
2004). According to Tedeschi and Calhoun (2004), resilience differs from PTG in that the latter 
constitutes a qualitative change in functioning. In this way, it is unclear whether resilient 
individuals experience growth following trauma as a qualitative change in functioning. 
Although the construct of PTG has stemmed from the movement of positive psychology, little 
is known about the role of positive emotions in PTG (Seligman & Csikszentmihaly, 2000). The 
literature suggests that positive mood is predictive of positive health outcomes (e.g. risk of 
stroke; Ostir et al. 2001). Frederickson (2001) proposes that the means through which positive 
emotions lead to positive outcomes involves processes such as the experience of less distress, 
cognitive re-evaluation of priorities and values, as well as drawing upon coping processes and 
personal resources. Frederickson et al. (2003) found that positive emotions following the 
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traumatic experience of a terror attack mediated the relationship between pre-existing 
resilience and psychological growth, as well as symptoms associated with depression. These 
findings from the positive psychology literature suggest that there may be a reciprocal 
relationship between positive emotions and PTG which requires further study. 
 
4.3.7    Social support as a mediating variable  
Mediation analysis revealed that the relationship between social support and PTG was not 
mediated by active coping or acceptance coping at five months or eleven months post-stroke. 
Nor were the relationships between coping (i.e. active and acceptance) and PTG mediated by 
social support at five or eleven months post-stroke.   
This study found that rather than indirectly affecting the relationship between coping and 
PTG, social support was directly associated with PTG at eleven months post stroke. This 
pattern of findings is consistent with the literature which suggests that social support directly 
affects the development of PTG. Stanton et al. (2006) have found that active coping and 
seeking social support in the acute phase post-trauma are unique predictors of PTG. This 
suggests that perhaps a clear sense of one’s physical, social and emotional needs post-trauma 
is required in order to seek social support and engage in active coping and thus, facilitate PTG.  
Similarly, in a longitudinal study of cancer survivors, Scrignaro et al. (2011) have found that 
active coping and autonomy-supportive social support from care-givers is predictive of PTG 
over a six month time period. Interestingly, a study of PTG in stroke carers found that social 
support, but not active coping, is associated with PTG (Hallam & Morris, 2014). In this way, 
the findings in this study do not entirely support Schaefer and Moos’ (1998) theory that social 
support promotes PTG through the development of effective coping strategies. Although the 
findings in this study support the literature, it is unclear whether the indirect effect of social 
support, as theorised by Schaefer and Moos (1998), has been previously investigated in the 
context of PTG. It is possible that this pattern of findings fits with the model of PTG proposed 
by Tedeschi and Calhoun (2004) whereby social support facilitates the cognitive processing of 
a trauma.  
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4.3.8    Rumination as a mediating variable 
Mediation analysis revealed that the relationship between PTSS and PTG was mediated by 
rumination. More specifically, rumination at time 1 mediated the effect of PTSS at time 1 on 
PTG at time 1. Rumination at time 1 also mediated the effect of PTSS at time 1 on PTG at time 
2. Rumination at time 2 also mediated the effect of PTSS at time 2 on PTG at time 2. This 
shows that rumination in the acute and later phases post-stroke has an indirect effect on the 
relationship between the experience of distress and the development of PTG. This finding 
lends support to the model of PTG proposed by Tedeschi and Calhoun (2004) which theorises 
that ‘a struggle with trauma’ involving both cognitive and emotional processing is required in 
order for PTG to develop. This suggests that PTSS in the acute and later phases post-stroke 
leads to the type of rumination necessary to facilitate PTG. It supports the theory that the 
intervening period between the traumatic event and the development of PTG may be 
characterised by ‘a struggle with trauma’ where stroke survivors may oscillate between 
attempts at coping, feelings of distress and experiences of growth (Tedeschi & Calhoun, 
2004). These mediational findings make a significant contribution to the literature on PTG. 
There are no comparable findings in the stroke survivor literature nor the PTG literature more 
generally. Studies of breast cancer survivors appear to have examined the role of PTSS 
independent of PTG (Shand et al. 2014). A cross-sectional study of breast cancer survivors 
found that positive cancer related rumination mediated the relationship between positive 
attentional bias and PTG (Chan et al. 2010). In contrast, the findings in this study demonstrate 
the role of rumination (i.e. positive and negative) in mediating the effect of PTSS (i.e. adaptive 
and maladaptive) on PTG longitudinally. Future research should aim to replicate these 
findings and extend these findings by examining whether rumination continues to mediate 
the effect of PTSS after a year post-trauma. 
 
4.3.9    Predictive model of PTG in this sample 
Hierarchical regression analyses revealed that the data produced models which were not 
entirely consistent with those proposed by Tedeschi and Calhoun (2004), as well as Schaefer 
and Moos (1998). This study found that rumination at time one was the only variable which 
significantly contributed to the model proposed by Tedeschi and Calhoun (2004) and 
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accounted for 37% of the variance in total PTGI at time 2. This finding lends support to 
previous research which has also found that rumination is predictive of PTG (Hallam & Morris, 
2014).  In contrast, only active coping and age significantly accounted for the variance in this 
study as per the model proposed by Schaefer and Moos (1998). A stepwise linear regression 
found that active coping, rumination and age were the best predictors of PTG in this study. 
Few studies in the literature have examined the predictors of PTG in light of the theoretical 
models of PTG proposed by Tedeschi and Calhoun (2004) and Schaefer and Moos (1998) and 
even fewer using a stroke survivor population, so there are therefore limited comparable 
findings. Further research is required to determine whether these models can adequately 
account for the development of PTG in stroke survivors over time. 
 
4.4    Summary of the theoretical implications of the current findings 
The results of this study suggest that the model of PTG proposed by Tedeschi and Calhoun 
(1995, 2004) offers a useful framework for conceptualising PTG in stroke survivors. This study 
contributes to a growing body of literature supporting the potential for PTG following health 
related traumatic events (e.g. Cordova et al. 2001). Stemming from the positive psychology 
movement (Seligman & Csikszentmihalyi, 2000), the concept of PTG describes the 
transformative experiences of growth some individuals experience following trauma. Models 
of PTG (e.g. Schaefer & Moos, 1992; Tedeschi & Calhoun, 1995, 2004) provide a theoretical 
framework for understanding the mechanisms of transformative change inherent in PTG. The 
research questions examined in this thesis were derived from the theoretical predictions 
made by the models of PTG proposed by Schaefer and Moos (1992), as well as Tedeschi and 
Calhoun (1995, 2004).  
At a meta-level, this study helps inform our understanding about the temporal relationship 
between traumatic events and PTG. Firstly, this study demonstrated the stability and 
extension of PTG in a sample of stroke survivors. This suggests that PTG can occur in the acute 
phase post stroke (i.e. up to five months) and extend over time (i.e. up to eleven months). 
Few studies have explored the development of PTG in the first year post-trauma, but there is 
emerging evidence in the literature to support these findings (Danhauer et al. 2013). 
Secondly, this study found evidence which supports the role of cognitive processing in PTG 
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development and therefore, refutes the theory that PTG is a result of mere exposure of a 
trauma (Aldwin & Levenson, 2004). 
This study found predictors of PTG in stroke survivors but collectively these predictors do not 
appear to fit neatly with either model of PTG (i.e. Schaefer & Moos, 1992; Tedeschi & Calhoun, 
1995, 2004): regression analyses revealed that active coping, rumination and age were most 
predictive of PTG. Nevertheless, one of the key findings in this study provides support for the 
model of PTG proposed by Tedeschi and Calhoun (1995, 2004). Mediation analyses revealed 
that rumination mediated the effect of PTSS on PTG over time. This is the first known study 
to demonstrate this relationship in the literature and further supports the theory that PTG 
involves effortful, deliberate cognitive processing over time. Critically, the findings in this 
study also lend support to Tedeschi and Calhoun’s (2004) theory that the development of PTG 
involves a process of cognitive processing and emotional engagement which co-exist 
alongside attempts at coping and the residual distress of the traumatic event. Nonetheless, 
the role of individual factors such as optimism and the capacity for dialectical thinking in this 
process is less clear. 
At a clinical level, the findings in this study appear to support the psychological challenges 
that an individual can face post-trauma, as conceptualised in the models of PTG (e.g. Tedeschi 
& Calhoun, 1995, 2004). In clinical terms, stroke occurs suddenly and often leaves survivors 
with complex disability and rehabilitation needs (Adamson et al. 2004). In psychological 
terms, this can lead to significant changes in wellbeing, quality of life and relationships (Glass 
& Maddox, 1992). In this way, the literature suggests that stroke can present a myriad of 
challenges both at a practical and psychological level. The results of this study appear to 
reflect the complex interplay of factors which are likely to impact on the development of PTG 
post-stroke. Interestingly, this study found that denial coping at time 1 was positively 
associated with rumination at time 2. Other studies in the literature have found that denial 
coping is associated with PTG (Hallam & Morris, 2014), but the association between denial 
coping and rumination over time suggests that denial may serve a protective function in the 
acute phase post-stroke. It is possible that in the acute phase post-trauma, efforts at active 
coping and cognitive processing of one’s experience may co-exist alongside periods of denial 
coping. Further research is needed to clarify the functional role of denial coping post-trauma 
and the nature of its relationship to PTG longitudinally. 
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The findings in this study provide limited support for the theoretical framework of PTG 
proposed by Schaefer and Moos (1992). Nevertheless, this study did find that active coping 
was a significant predictor of PTG. In the wider context of the main findings, it is possible that 
active coping operates parallel to the process of rumination proposed by Tedeschi and 
Calhoun (1995, 2004). In this way, engaging in active coping may provide opportunities for 
the coping successes that facilitate transformative change and as a result support the process 
of deliberate rumination necessary for PTG. 
This study has emphasised individual experience of PTG and the perception of related 
variables and this tendency appears to be mirrored in the wider literature. Less is known 
about how systemic factors interact with factors such as cognitive processing in the 
development of PTG. While models of PTG acknowledge that PTG does not occur in a vacuum, 
it appears that the literature has placed less emphasis on the role of systemic variables such 
as social factors, relationships and culture. The impact of stroke extends from an individual to 
their most proximate and distal systems (e.g. family, community, social network) and a 
change in how an individual relates to such systems post-stroke may impact on the relative 
opportunities for coping successes and growth.  
 
4.5    Methodological strengths and limitations 
4.5.1    Strengths 
A major strength of this study is that PTG was measured longitudinally using a sample of 
stroke survivors recruited through the National Health Service (NHS) in the UK. Previous 
research has examined PTG in stroke survivors in the UK using a cross-sectional design 
(Gangstad et al. 2009) and the only other known quantitative study examining PTG in stroke 
survivors was cross-sectional and used a German sample (Kuenemund et al. 2014). The PTG 
literature has been criticised for the paucity of research examining PTG longitudinally 
(Zoellner & Maercker, 2006; Somerfield & McCrae, 2000). Longitudinal studies examining the 
predictors of PTG over time have had mixed findings (Pollard & Kennedy, 2007; Abraido-Lanza 
et al. 1998; Park et al. 1996) and this has highlighted the need for further research. This study 
bridges the gap between research on adaptational processes such as the stress and coping 
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literature, and clinical psychology. The longitudinal design of this study involved measuring 
PTG and a range of related variables at two different points which enabled the predictors of 
PTG to be identified. Additionally, the difference between time 1 and time 2 was six months 
for all participants. 
Another strength of this study is that participants were recruited through a local NHS stroke 
service which increased the likelihood that the sample was representative of the target 
population, as opposed to recruiting stroke survivors from a community setting (e.g. a Stroke 
Association group). As per the study protocol, the researcher supported participants in 
completing the questionnaires at time 1 and 2. It is likely that this contributed to the lack of 
missing data, as well as the high response rate.  
One of the key strengths of this study is that it allows for the testing of several theoretical 
predictions which underpin the models of PTG outlined by Tedeschi and Calhoun (2004) and 
Schaefer and Moos (1998). This study furthers our understanding regarding the development 
of PTG in the acute phase post-stroke and has identified predictors of PTG over time. 
 
4.5.2    Limitations 
 4.5.2.1 Population 
Although consecutive sampling was used to recruit stroke survivors from a clinical setting, it 
is unclear how representative the sample in this study is compared to the general population 
of stroke survivors. Given that the first point of contact with participants was via the clinical 
team, it is possible that some individuals who met the inclusion criteria were not invited to 
participate due to logistical factors or some may have been identified as unlikely to consider 
participation. The sample size recruited was also smaller than planned. 
Several other factors may have impacted on the generalisability of the findings to other 
samples. Firstly, participants were required to have a certain degree of cognitive and language 
functioning in order to be able participate in the study. Although such eligibility criteria 
support the validity of the measures used, it is possible that they do not capture the sub 
population of stroke survivors who experience cognitive and language difficulties (Burton, 
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2000). Secondly, although participants were asked whether they had accessed an 
intervention for mood related difficulties, this study did not measure the role of other areas 
of clinical intervention such as rehabilitation. Stroke survivors often experience complex 
disability post-stroke and may access rehabilitation post-stroke (Adamson et al. 2004). It is 
possible that stroke survivors’ experience of rehabilitation may impact on the development 
of PTG. Thirdly, all participants identified themselves as ‘White British’ which makes it unclear 
whether these results are generalisable to populations which are more ethnically diverse.  
4.5.2.2 Methodological 
Although this study was longitudinal in design and accounted for the development of PTG in 
early phase post-stroke, there was not scope to study the development of PTG in the later 
phases post-stroke (e.g. 18-36 months post-stroke). Therefore, this study was unable to 
support the theoretical prediction that PTG often occurs in the period 18 to 36 months post-
stroke (Tedeschi & Calhoun, 2004). Nevertheless, this study has contributed the literature on 
PTG in the acute phase post-stroke and provides preliminary support for the stability of PTG 
over time.  
In terms of other design related limitations, this study did not use a control group nor did it 
account for possible intervening factors between time 1 and time 2. Few studies have used 
control groups in the PTG literature and the efficacy of those studies which have employed 
such an approach (e.g. Kuenemund et al. 2014) is often limited due to the use of snowball 
sampling techniques to recruit control participants, as well as the use of a highly stressful 
event as a proxy for a traumatic event. Although the application of bootstrapping approaches 
across statistical tests is somewhat novel in the field of clinical psychology research, it 
appeared to provide a good fit with this study. It afforded this study greater statistical power 
which was beneficial due to the relatively low sample size (Wright et al. 2011). As the sample 
sizes in the systematic review demonstrate, it can be difficult to recruit stroke survivors and 
bootstrapping methods provide a way to reduce the risk of Type II error. 
Given the findings of the priori power analysis, it is likely that the present study is somewhat 
underpowered due to the sample size. However, the literature suggests that modern robust 
statistical techniques such as bootstrapping confer benefits relative to parametric methods 
in terms of maintaining Type I error control and statistical power. In this way, despite the 
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limitations of the sample size, power was optimised through using bootstrapping methods 
in hypothesis testing as this reduced the likelihood of Type I errors and also led to more 
accurate confidence intervals around robust effect size statistics (Erceg-Hurn & Mirosevich, 
2008). Rosenthal and Gaito (1963) report that statistically significant findings show that 
there has been sufficient power to detect an effect.  This suggests that the significant 
findings in this study can be interpreted with reasonable accuracy. In addition, the reporting 
of confidence intervals shows that the effect sizes are wider and incorporate more error 
than if the power had been higher. The literature also suggests that feasible sample sizes 
can be reliably used to test multiple hypotheses (Lazzaronni & Ray, 2012). Furthermore, it 
was decided not to use a statistical correction for multiple comparisons due to the inflated 
risk of Type II error (see section 2.6.3). 
4.5.2.3 Measures 
The reliance on self-report measures of the constructs in this study could be considered a 
limitation. According to Nisbett & Wilson (1977), self-report measures can be inaccurate in 
measuring cognitive processes but are better able to measure constructs such as mood, 
attitudes and beliefs which require the ability to tap into short-term memory. Although self-
report measures may be prone to potential bias such as demand characteristics (Orne, 1962) 
and the halo effect (Thorndike, 1920), the validity of such measures hinge on the theoretical 
context in which hypotheses are derived and whether the measurement tool sufficiently 
measures the construct of interest (Haeffel & Havard, 2010). Nonetheless, the finding that 
PTG was stable between times 1 and 2 and that it demonstrated a developmental trajectory 
discounts the likelihood of the halo effect occurring (Thorndike, 1920). In practical terms, self-
report measures are cost-effective, easy to administer and can be designed such that the 
measures used do not cognitively overload participants. In spite of the established construct 
validity for the PTGI (Tedeschi & Calhoun, 1996), a degree of insight is required in order to 
engage with the items outlined in this measure. Nevertheless, in the case of the PTGI, it is the 
perception of experience that is the focus of measurement rather than the objective nature 
of experience. Briere and Elliot (2000) have found that subjective experience best predicts 
trauma following exposure to a traumatic event, rather than the nature of the traumatic 
event itself. 
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 4.5.2.4 Confounding variables 
Efforts were made to control for the potential confounding effects of cognitive and language 
difficulties, as well as previous stroke.  However, this study did not account for the relative 
timing of the traumatic event for an individual and this may have been a confounding factor. 
It is possible that having a stroke may have coincided with other major life events in 
participants’ lives. The quantitative design of this study did not allow for such experiences to 
be captured in the data. Perhaps, timing of the traumatic event for an individual within the 
context of systemic and life-cycle factors could be best investigated using a qualitative design 
where the role of such factors in PTG provides the focus for investigation. The clinical research 
literature supports the use of qualitative research methods as a rigorous means of capturing 
the intricacies of human experience (Polkinghome, 2005). The sample of stroke survivors 
recruited for this study appeared to be functioning at a relatively high level of functional 
independence which does not appear to be entirely consistent with the range of disability 
that can be experienced post-stroke (Adamson et al. 2004). 
Despite the apparent integrity of the construct validity of the PTGI (Tedeschi & Calhoun, 1996) 
in this study, it is possible that other factors were not measured. Although different types of 
social support were measured at two time points post-stroke, it is possible that the social 
support needs of participants changed over time. Similarly, previous experience of trauma 
and the potential for pre-existing PTG were not accounted for in this study. According to the 
literature, people with previous experience may be less prone to PTG following new trauma 
because resilience may be enhanced in the acute post-trauma period and there may have 
already been a shift in core beliefs (Tedeschi & Calhoun, 2004). 
 
4.6    Clinical and Service implications 
The NHS improvement plan for psychological care after stroke (NHS, 2011) specifies that 
psychological care after stroke should be multi-faceted and be considered an integral aspect 
of recovery at a multi-disciplinary level. The National Stroke Strategy (DoH, 2007) also 
emphasises the importance of a psychological pathway of rehabilitation which addresses the 
psychological changes that can occur following a stroke. Such policies have largely focused on 
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the need to address the psychological difficulties which can follow stroke (e.g. anxiety, 
depression) and how such difficulties can impact on rehabilitation and recovery. The findings 
in this study show that the phenomenon of PTG can occur in a population of stroke survivors 
and this has implications for how psychological wellbeing post-stroke is conceptualised. More 
specifically, this study shows that PTG can be a psychological outcome for some stroke 
survivors and highlights that clinical perspectives could be broadened to include the 
possibility of growth following stroke. 
From an ethical standpoint, caution is required regarding the potential use of PTG as an 
outcome measure in a clinical setting. Using PTG as an outcome measure would risk PTG 
becoming a standard against which progress is measured and interfere with the organic 
meaning-making process post-stroke. Nevertheless, the findings in this study support of use 
of PTG outlined by Joseph and Linley (2006), some of which include: integrating PTG into 
clinical practice through increasing awareness of the potential for PTG, listening out for news 
of growth when working with stroke survivors and using reflective listening skills to focus on 
narratives of PTG during therapy. There is also emerging evidence to suggest that peer 
support can facilitate the development of PTG in comparable trauma survivors (e.g. Morris et 
al. 2011). Using a sample of breast cancer survivors, Morris et al. (2011) found that accessing 
a peer support programme promoted the development of PTG. 
Moreover, the findings in this study warrant consideration in clinical settings, particularly 
regarding the possibility of psychological growth following trauma in adults who are 
approximately 65 years of age and over. The mean age of participants in this study is 
somewhat older than studies which typically examine PTG in trauma survivors which suggests 
that growth can occur across the lifespan. It is possible that the finding that denial coping at 
time 1 was associated with rumination at time 2 may be unique to the population sampled. 
This finding has clinical implications in terms of how clinicians conceptualise the potential 
repertoires of response post-trauma in cohorts similar to the sample in this study. Further 
research is needed to expand our understanding regarding the complex process of 
psychological adjustment post-stroke in older people.  
The literature on positive psychology suggests that increased happiness confers many 
benefits other than feeling good, some of which include improved health, success and social 
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engagement (Lyubomirsky et al. 2005). There is also increasing evidence to support the 
efficacy of positive psychology interventions such as writing three good things every day, 
practicing gratitude and identifying personal strength in reducing feelings of depression 
(Seligman et al. 2005). It is unknown whether positive psychological interventions can 
facilitate the development of PTG. According to the model of PTG proposed by Tedeschi and 
Calhoun (2004), rather than positive interventions facilitating PTG, a process of deliberate 
rumination mediates the effect of factors such as social support on PTG. Studies have found 
that providing social support may be more beneficial than receiving it in a study of older 
couples (Brown et al. 2003). Interestingly, this finding has also been replicated in stroke 
survivors (Morris & Morris, 2012). It is likely that providing social support is associated with 
aspects of PTG such as altruism and increased compassion for others. This has implications 
for how group therapy interventions are evaluated and also in understanding the 
psychological processes underpinning peer support in stroke survivors. It also highlights the 
importance of using post-stroke psychological interventions which are grounded in an 
empirical evidence-base. 
Finally, it is important to consider the clinical implications of this study within the context of 
wider systemic factors such as culture and organisational systems. Cultural factors determine 
how potentially traumatic experiences are defined and what determines adaptive and 
maladaptive functioning (Wilson & So-Kum Tang, 2007). In this way, it is important to consider 
the interaction between PTG and cultural beliefs pertaining to trauma and recovery in the 
context of different services and settings. By way of example, a cultural bias in a society 
toward being strong and stoic when faced with adversity may place a burden on a stroke 
survivor to feel that they ought to be experiencing PTG. Similarly, a service which evaluates 
clinical outcomes on the basis of PTG may motivate service users and professionals alike to 
perceive greater changes or PTG. 
 
4.7    Recommendations for future research 
The findings of this study provide preliminary support that PTG can occur in a sample of stroke 
survivors. Nevertheless, the literature on PTG in stroke survivors is limited and further 
research is required to determine whether these findings can be replicated. A strength of this 
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study was the use of a longitudinal design, but due to the limited scope of this study stroke 
survivors were only studied in the acute stages post-stroke. In this way, further research is 
required to investigate the development of PTG over time (i.e. from the acute phases to 
several years post-stroke) and to determine the relative role of automatic and deliberate 
rumination over time. Elsewhere in the literature, there is emerging evidence which highlights 
the role of deliberate rumination in predicting of PTG (Hallam & Morris, 2014). Such findings 
provide empirical support for the model of PTG proposed by Tedeschi and Calhoun (1995, 
2004) which emphasises the role of deliberate, effortful rumination in the development of 
PTG. 
Future research could employ alternative methodologies such as a control group to improve 
internal reliability. However, factors such as life-stage factors, previous experience of trauma 
and concurrent health difficulties need to be carefully considered and accounted for in 
explaining PTG. In the case of longitudinal studies, it is likely that intervening factors (e.g. life 
event) impact on the potential for PTG. Conducting studies with greater power would improve 
the magnitude of effects. 
Regression analyses revealed that the data in this study did not fit neatly with the model of 
PTG proposed by Schaefer and Moos (1992) or Tedeschi & Calhoun (1995, 2004). Instead, this 
study found that active coping, age and rumination were the greatest predictors of PTG. This 
study also found that the relationship between PTSS and PTG was mediated by rumination 
over time. This finding broadly supports the model of PTG proposed by Tedeschi and Calhoun 
(2004), but further work is required to understand the precise role of variables such as PTSS 
and denial coping in the development of PTG. There also appears to be a gap in the literature 
in terms of the measurement of positive emotions which are theorised to be linked to coping 
successes and are likely to manifest in the transformative phase associated with PTG.  
 
4.8    Conclusions 
Increasingly, it is recognised that exposure to traumatic events can lead to transformational 
changes and what is termed posttraumatic growth (PTG). A stroke bears many of the 
hallmarks of a traumatic event in that it can threaten one’s sense of mortality and also, given 
  DISCUSSION 
 115 
that it is an acute event which can have lasting consequences such as complex disability. 
Models of PTG have been developed in an attempt to account for the process of 
transformational change inherent in PTG (e.g. Schaefer & Moos, 1992; Tedeschi & Calhoun, 
1995, 2004). 
Using a sample of stroke survivors, this study provides evidence that PTG can occur in stroke 
survivors and that such growth extends over time post-stroke. Reported levels of PTG in 
stroke survivors appear to be similar to those of trauma survivors who have been exposed to 
similar traumas (e.g. cancer). This study provides important evidence that rumination or 
cognitive processing mediates the relationship between PTSS and PTG over time. Such 
findings broadly support the model of PTG proposed by Tedeschi and Calhoun (1995, 2004) 
and have important implications for how PTG is conceptualised in the acute phase post-
trauma and longitudinally. In addition, this study also lends support to Tedeschi and Calhoun’s 
(2004) proposal that a struggle with trauma which involves the experience of psychological 
distress, attempts at coping and rumination is necessary in order for PTG to occur.  
This study found that active coping, rumination and age were most predictive of PTG at time 
2. Correlational findings revealed that stroke survivors who felt socially supported at up to 11 
months post-stroke were more likely to experience PTG. Of note, active coping did not 
mediate the relationship between social support and PTG. Further examination of the 
complex interplay of factors such as active coping, denial coping, PTSS and rumination in 
predicting PTG is required to increase our understanding regarding the relative role of 
proximate and distal factors in predicting PTG.
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Appendix A Search terms for initial systematic review 
 
Review question: What are the predictors of posttraumatic growth in stroke survivors? 
 
The search terms below were combined using Boolean operators (i.e. ‘and’, ‘or’). 
 
Search terms relating to posttraumatic growth were: 
Posttraumatic growth 
Post-traumatic growth 
Benefit finding 
Finding benefit* 
Perceived benefit* 
Stress related growth 
Adversarial growth 
Disease adjustment 
Psychological change* 
Thriving 
Self transform* 
Positive psychological change* 
 
Search terms relating to stroke survivors were: 
Patient* 
Survivor* 
Victim* 
 
 
Search terms relating to stroke were: 
Stroke 
CVA 
Ischaemic stroke 
Haemorrhagic stroke 
Brain disorder 
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Appendix B Search terms for expanded systematic review 
 
Review question: What are the predictors of posttraumatic growth in survivors of myocardial infarction? 
 
The search terms below were combined using Boolean operators (i.e. ‘and’, ‘or’). 
 
Search terms relating to posttraumatic growth were: 
Posttraumatic growth 
Post-traumatic growth 
Benefit finding 
Finding benefit* 
Perceived benefit* 
Stress related growth 
Adversarial growth 
Disease adjustment 
Psychological change* 
Thriving 
Self transform* 
Positive psychological change* 
 
Search terms relating to stroke survivors were: 
Patient* 
Survivor* 
Victim* 
 
 
Search terms relating to myocardial infarction were: 
Myocardial infarction 
Heart attack 
Ischaemic heart disease 
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Appendix C Information sheet (version 4) 
 
Version 4         March 2014 
 
Participant Information Sheet 
 
Study title: Predictors of post-traumatic growth in post-stroke survivors.  
 
We would like to invite you to take part in our research study. Before you decide, we would like you to 
understand why the research is being done and what it would involve for you. Please take time to read 
the following information carefully. The researcher is available to answer any questions you may have. 
 
What is the purpose of the study? 
This research looks at the experiences people have after a stroke, particularly how people cope and 
make sense of their stroke. Post-traumatic growth has been defined as a positive psychological change 
that can occur after a traumatic or challenging life experience. Some research suggests that people can 
experience post-traumatic growth after a stroke. This research aims to investigate how post-traumatic 
growth develops for people who have experienced a stroke. 
 
Why have I been invited? 
You have been invited to participate because you have experienced a stroke. 
You can participate in this study if: 
- You have experienced one stroke. 
- You are over 18 years of age. 
- You are not known to be pregnant. 
 
Do I have to take part? 
It is up to you to decide to join the study. The researcher will describe the study and go through this 
information sheet with you. If you agree to take part, we will then ask you to sign a consent form. You 
are free to withdraw at any time, without giving a reason. This would not affect the standard of care you 
receive. 
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What will happen to me if I take part? 
If you decide to take part, you will be asked to complete a set of questionnaires which take about thirty 
minutes to complete. You will complete the questionnaires with help from the researcher, in person, at a 
time that is convenient for you. 
After 10 months, you will be contacted to repeat this set of questionnaires. This time, you will have the 
option to complete the questionnaires over the telephone. The researcher will send you a copy of the 
questionnaires by post so your response options are clear while on the telephone. 
If you decide to take part, you will be asked whether you consent to the researcher accessing your 
medical notes and data. If you provide consent, the researcher will only access your medical notes for 
information about your stroke. 
 
What will I have to do? 
If you decide to take part, you will be asked to complete a set of questionnaires at an agreed time after 
your outpatient appointment with your stroke clinician. You will be contacted, by telephone, after 10 
months to repeat the questionnaires. 
 
What are the possible disadvantages and risk of taking part? 
If you find completing the questionnaires raises issues that are distressing, you may find helpful 
information and insights on the stroke association website (http://www.stroke.org.uk/). But if you 
remain upset or concerned please contact the principal investigator, Grace Kelly at 029 208 70587 or the 
chief investigator, Professor Reg Morris at 02920870582. 
 
 
What are the possible benefits of taking part? 
We cannot promise the study will help you but the information we get from the study will help to 
increase the understanding of post-traumatic growth in the research literature. 
 
What if there is a problem? 
If you have a concern about any aspect of this study, you should ask to speak to the researchers who will 
do their best to answer your questions (contact Grace Kelly on 02920870582 or at 
kellyg7@cardiff.ac.uk). 
If you remain unhappy and wish to complain formally you can do this through Cardiff University on 029 
2087 9131 or at resgov@cardiff.ac.uk 
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Will my taking part in the study be kept confidential? 
All information which is collected about you during the course of the research will be kept strictly 
confidential, and any information about you which leaves the university will have your name and 
personal details removed so that you cannot be recognised. 
Your participation in this research will not impact on the care you receive from other health 
professionals. 
 
What will happen if I don’t carry on with the study? 
If you withdraw from the study all the identifiable information and data collected from you, to date, will 
be destroyed and your name removed from all study files. 
 
What will happen to the results of the research study? 
It is hoped that the results of the research will be published in a scientific journal. You will be given the 
opportunity to receive a summary of the findings after the research is complete. You will not be 
identified in any report/publication related to this research. 
 
Who is organising and funding the research? 
Cardiff University is sponsoring this research. 
 
Who has reviewed the study? 
All research in the NHS is looked at by an independent group of people, called a Research Ethics 
Committee, to protect your interests. This study has been reviewed and given favourable opinion by the 
South East Wales Research Ethics Committee. 
 
Further information and contact details. 
For further information about this study, please contact Grace Kelly (Researcher) on 02920870582 or at 
kellyg7@cardiff.ac.uk 
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Appendix D Cover Letter 
 
Version 2                       February 2014 
 
 
Letter of Invitation 
 
Dear sir/madam, 
I am writing to invite you to participate in a research project. The research project is looking at what people 
experience after they have had a stroke. I have attached an information sheet for you to consider; it explains what 
participation in this project would involve. 
The researcher, Grace Kelly, is a trainee clinical psychologist who is conducting this research as part of her studies 
with Cardiff University. Grace will be available after your appointment with me, if you would like to discuss 
participating or if you have any questions. 
Please note that your decision to participate, or not, will in no way impact on the treatment you receive with the 
Stroke team. 
 
Yours sincerely, 
 
*Insert stroke clinician name* 
*Insert job title* 
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Appendix E Information sheet (version 5) 
Version 5          June 2014 
 
Participant Information Sheet 
 
Study title: Predictors of post-traumatic growth in post-stroke survivors.  
 
We would like to invite you to take part in our research study. Before you decide, we would like you to 
understand why the research is being done and what it would involve for you. Please take time to read 
the following information carefully. The researcher is available to answer any questions you may have. 
 
What is the purpose of the study? 
This research looks at the experiences people have after a stroke, particularly how people cope and 
make sense of their stroke. Post-traumatic growth has been defined as a positive psychological change 
that can occur after a traumatic or challenging life experience. Some research suggests that people can 
experience post-traumatic growth after a stroke. This research aims to investigate how post-traumatic 
growth develops for people who have experienced a stroke. 
 
Why have I been invited? 
You have been invited to participate because you have experienced a stroke. 
You can participate in this study if: 
- You have experienced one stroke. 
- You are over 18 years of age. 
- You are not known to be pregnant. 
 
Do I have to take part? 
It is up to you to decide to join the study. The researcher will describe the study and go through this 
information sheet with you. If you agree to take part, we will then ask you to sign a consent form. You 
are free to withdraw at any time, without giving a reason. This would not affect the standard of care you 
receive. 
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What will happen to me if I take part? 
If you decide to take part, you will be asked to complete a set of questionnaires which take about thirty 
minutes to complete. You will complete the questionnaires with help from the researcher, in person, at a 
time that is convenient for you. 
After 6 months, you will be contacted to repeat this set of questionnaires. This time, you will have the 
option to complete the questionnaires over the telephone. The researcher will send you a copy of the 
questionnaires by post so your response options are clear while on the telephone. 
If you decide to take part, you will be asked whether you consent to the researcher accessing your 
medical notes and data. If you provide consent, the researcher will only access your medical notes for 
information about your stroke. 
 
What will I have to do? 
If you decide to take part, you will be asked to complete a set of questionnaires at a time that is 
convenient for you. You will be contacted, by telephone, after 6 months to repeat the questionnaires. 
 
What are the possible disadvantages and risk of taking part? 
If you find completing the questionnaires raises issues that are distressing, you may find helpful 
information and insights on the stroke association website (http://www.stroke.org.uk/). But if you 
remain upset or concerned please contact the principal investigator, Grace Kelly at 029 208 70587 or the 
chief investigator, Professor Reg Morris at 02920870582. 
 
What are the possible benefits of taking part? 
We cannot promise the study will help you but the information we get from the study will help to 
increase the understanding of post-traumatic growth in the research literature. 
 
What if there is a problem? 
If you have a concern about any aspect of this study, you should ask to speak to the researchers who will 
do their best to answer your questions (contact Grace Kelly on 02920870582 or at 
kellyg7@cardiff.ac.uk). 
If you remain unhappy and wish to complain formally you can do this through Cardiff University on 029 
2087 9131 or at resgov@cardiff.ac.uk 
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Will my taking part in the study be kept confidential? 
All information which is collected about you during the course of the research will be kept strictly 
confidential, and any information about you which leaves the university will have your name and 
personal details removed so that you cannot be recognised. 
Your participation in this research will not impact on the care you receive from other health 
professionals. 
 
What will happen if I don’t carry on with the study? 
If you withdraw from the study all the identifiable information and data collected from you, to date, will 
be destroyed and your name removed from all study files. 
 
What will happen to the results of the research study? 
It is hoped that the results of the research will be published in a scientific journal. You will be given the 
opportunity to receive a summary of the findings after the research is complete. You will not be 
identified in any report/publication related to this research. 
 
Who is organising and funding the research? 
Cardiff University is sponsoring this research. 
 
Who has reviewed the study? 
All research in the NHS is looked at by an independent group of people, called a Research Ethics 
Committee, to protect your interests. This study has been reviewed and given favourable opinion by the 
South East Wales Research Ethics Committee. 
 
Further information and contact details. 
For further information about this study, please contact Grace Kelly (Researcher) on 02920870582 or at 
kellyg7@cardiff.ac.uk 
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Appendix F Consent form (version 3) 
Version 3         March 2014 
Consent Form 
 
Research Title: Predictors of post-traumatic growth in post-stroke survivors 
Name of Researcher: Grace Kelly 
 
Participant identification number: ….. 
 
 
1. I confirm that I have read and understand the information sheet dated March 2014 (version 
4) for the above study.  I have had the opportunity to consider the information, ask 
questions and have had these answered satisfactorily. 
   
2. I understand that my participation is voluntary and that I am free to withdraw at any time 
without giving any reason, without my medical care or legal rights being affected. 
 
3. I understand that relevant sections of my medical notes and data collected during the study 
will be looked at by the researcher and may be looked at by regulatory authorities or from 
the NHS Trust or from Cardiff University, where it is relevant to my taking part in this 
research.  I give permission for these individuals to have access to my records. 
 
4. I agree to take part in the above study.    
 
 
Signature of Participant …………………………………………………………………      Date …………………… 
 
Name (Please Print)………………………………………………………………………………………………..  
 
 
Signature of Researcher………………………………………………………………….     Date………………………..  
 
Name (Please Print)………………………………………………………………………………………………..  
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OPTIONAL:  
I would like a summary of the findings of this study sent to my email or postal address below:  
 
(If you would not like to receive a summary of the findings, please leave this section blank) 
 
 
Email address:  
…………………………………………
…………………………………………
………… 
 
 
Or  
 
 
Postal Address (including 
post code)  
…………………………………………
……........................................
............................ 
…………………………………………
…………………………………………
…………. 
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Appendix G Consent form (version 4) 
Version 4          June 2014 
Consent Form 
 
Research Title: Predictors of post-traumatic growth in post-stroke survivors 
Name of Researcher: Grace Kelly 
 
Participant identification number: ….. 
 
 
5. I confirm that I have read and understand the information sheet dated June 2014 (version 5) 
for the above study.  I have had the opportunity to consider the information, ask questions 
and have had these answered satisfactorily. 
   
6. I understand that my participation is voluntary and that I am free to withdraw at any time 
without giving any reason, without my medical care or legal rights being affected. 
 
7. I understand that relevant sections of my medical notes and data collected during the study 
will be looked at by the researcher and may be looked at by regulatory authorities or from 
the NHS Trust or from Cardiff University, where it is relevant to my taking part in this 
research.  I give permission for these individuals to have access to my records. 
 
8. I agree to take part in the above study.    
 
 
Signature of Participant …………………………………………………………………      Date …………………… 
 
Name (Please Print)………………………………………………………………………………………………..  
 
 
Signature of Researcher………………………………………………………………….     Date………………………..  
 
Name (Please Print)………………………………………………………………………………………………..  
 
 
 
 
 
OPTIONAL:  
I would like a summary of the findings of this study sent to my email or postal address below:  
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(If you would not like to receive a summary of the findings, please leave this section blank) 
 
 
Email address:  
…………………………………………
…………………………………………
………… 
 
 
Or  
 
 
Postal Address (including 
post code)  
…………………………………………
……........................................
............................ 
…………………………………………
…………………………………………
…………. 
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Appendix H REC approval letter 
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Appendix I Approval process flow chart (see online: www.hra.nhs.uk) 
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Appendix J Sponsorship letter 
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Appendix K R& D approval letter 
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Appendix L Amendment (Summary of changes) 
Summary of changes 
 
Briefly summarise the main changes proposed in this amendment. Explain the purpose of the changes and their 
significance for the study.  
If this is a modified amendment, please explain how the modifications address the concerns raised previously by the 
ethics committee.  
If the amendment significantly alters the research design or methodology, or could otherwise affect the scientific value 
of the study, supporting scientific information should be given (or enclosed separately). Indicate whether or not 
additional scientific critique has been obtained. 
 
Due to difficulties recruiting participants, a substantial amendment is proposed with a revised participant recruitment 
strategy. Given the limited time-frame of this study (i.e. doctoral research project, resources and prospective design) 
and the current difficulties in recruiting the target population, it is also proposed that the inclusion criteria are amended 
from patients two months post-stroke to patients between two to six months post-stroke. 
 
In terms of background, possible participants are currently identified from the stroke register by their stroke clinician and 
sent a letter of invitation to participate, as well as an information sheet. The letter of invitation outlines that the 
researcher will be available after the patient’s upcoming outpatient appointment if they wish to find out more about the 
research and/or participate. Participation involves the completion of a battery of questionnaires with the researcher 
face-to-face (30 minutes) which will be repeated in ten months over the telephone. 
 
Unfortunately, due to organisational factors in how the outpatient clinic is now set up, I have been experiencing 
difficulty in recruiting participants. I have consulted with the local collaborator, research and development department 
and the data protection officer for the health board in formulating a proposed substantial amendment. 
 
The proposed amendment to participant recruitment strategy taps into the previously submitted sections of the IRAS 
form on: summary of study, inclusion criteria, how patients will be invited and, how and by whom potential participants 
will first be approached. The ways in which the proposed amendment will change the above aspects of design are 
outlined in the attached protocol (version 4). 
 
In summary, it is proposed that possible participants between two to six months post-stroke are identified from the stroke 
register and contacted, by telephone, by a known member staff in the stroke team. This staff member will briefly inform 
the patient of the ongoing research and ask whether they would like to find out more from the researcher. The staff 
member will explain that the researcher can send an information sheet about the study which would be followed up by a 
telephone call 4-5 days later to answer any questions that they may have. Patients will be informed that their 
participation, or not, is entirely voluntary and will in no way impact on their treatment with the team.  
If patients are interested in finding out more, they will be asked by the staff member whether they consent to their name, 
telephone number and address being passed on to the researcher. If they consent, the researcher will post an 
information sheet to the patient and telephone them 4-5 days later to enquire about whether they have any questions 
and if they are interested in participating. If patients are interested in participating, the researcher will arrange a time with 
the patient to either visit them at home or at the University based on what suits the patient best. 
 
Patients who express an interest in participating will be invited to engage in a process of informed consent and 
provide consent in writing. Patients will be given at least 4-5 days to consider whether they wish to participate. The 
researcher is a trainee clinical psychologist who has extensive experience of managing the process of informed 
consent in her routine clinical work. These clinical skills in gaining informed consent are also useful in a research 
context. 
 
The researcher has the provisional support of the local collaborator and research and development department, 
subject to the outcome of REC consideration. The researcher has also secured funding, from NISCHR, for the staff 
member who will be making the phone calls. 
 
In terms of changing the target population from two months post-stroke to between two to six months post-stroke, it is 
hoped that this will increase the sample size and the potential utility of this study in contributing to the scientific 
community. The researcher has considered the statistical and scientific validity of this study in light of the proposed 
amendment and would argue that the proposed amendment will not compromise these aspects of the study. The 
literature (Tedeschi & Calhoun, 2004) suggests that people appear to need a period of a few weeks, up to a year or two, 
to experience some post-traumatic growth. Given that research literature to date has been mainly cross- sectional, it is 
argued that a prospective study, irrespective of specific time span between stroke and follow-up, will be informative in 
terms of identifying the predictors of post-traumatic growth over a fixed period of time. 
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Any other relevant information 
 
Applicants may indicate any specific issues relating to the amendment, on which the opinion of a 
reviewing body is sought. 
 
The researcher has secured funding from NISCHR to pay a staff member from the stroke team to make 
the telephone calls. The researcher has also consulted with the research and development department 
at Cardiff and Vale University Health Board who provisionally support the proposed substantial 
amendment, subject to the decision of the REC committee. The researcher has also consulted with the 
data protection officer from Cardiff and Vale University Health Board in formulating this proposed 
substantial amendment. He supports the proposed change in participant recruitment strategy. The 
researcher plans to adhere to the local health board's lone working policy. 
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Appendix M    Amendment approval letter 
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Appendix N Lone worker policy 
 
Available to view online: 
http://www.cardiffandvaleuhb.wales.nhs.uk/sitesplus/documents/1143/Lone%
20Worker%20Policy%20v2.reviewpdf.pdf 
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Appendix O Stroke survivor survey 
Stroke Survivors’ Survey 
 
Instructions: 
This questionnaire should take no longer than 30 minutes to complete. 
 
Questionnaires will be anonymous. Therefore, please do not write your name 
on the questionnaire. 
 
Please try to answer all the questions even if you are unsure about some of 
them. However, it is your right to stop completing the questionnaire or leave 
out certain questions at any time should you wish to. 
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Part 1: About you ... 
1. Please give your age:  _____ years old 
 
2. Please indicate your gender (Please tick the box which applies to you) 
 
Male  Female  
 
 
3. Please indicate your ethnicity (Please tick which ever box/boxes applies to you) 
British       Caribbean 
Irish African 
Other White  Any other Black 
White and Black Caribbean Chinese 
White and Black African Other ethnic group 
White and Asian 
Any other mixed 
Indian 
Pakistani 
Bangladeshi 
Any other Asian 
 
4. Please indicate your occupation (Please tick the box which applies to you) 
Retired  Please state your previous job title _________________ 
In employment  Please state your current job title _________________ 
Unemployed      If relevant, please state previous job title ____________ 
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5. When did you have a stroke?  _______________ (date)   
 
6. Was this the first time you experienced a stroke? (Please tick the box which applies 
to you) 
 
Yes                   No 
 
7. What type of stroke did you have? (Please tick the box which applies to you) 
 
Unsure 
 
Ischaemic stroke 
 
Haemorrhagic stroke 
 
Transient ischaemic attack 
 
8. Did you have a treatment called thrombolysis? (Please tick the box which applies to 
you) 
 
Unsure 
Yes 
No 
 
-------------------------------------------------------------------------------------------------------------------------- 
Since you experienced the stroke ... 
1. Has your ability to communicate with others been affected? (Please tick the box 
which applies to you) 
 
Not at all 
 
Mildly 
 
Severe 
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2. Do you experience memory difficulties? (Please tick the box which applies to you) 
 
Not at all 
 
Mildly 
 
Severely 
 
 
3. Have your relationships with those living with you, or those closest to you, changed? 
(Please tick the box which applies to you) 
Not at all 
Somewhat 
Most definitely 
 
4. Are you currently feeling ... (Please tick the box which applies to you for both 
feelings categories) 
 
      Low in mood or depressed    Anxious or worried 
 Never       Never   
Sometimes      Sometimes  
Often       Other   
 
5. In the past two years, have you been treated for depression or anxiety? 
(Please tick the box which applies to you) 
Yes    No  
 
6. Has your sleep been affected? (Please tick the box which applies to you) 
Not at all 
Somewhat 
Most definitely 
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PART 2: Specific questions about life since the stroke. 
A: COPE (Carver, 1989) 
These items look at the ways you have been coping with the stress in your life since you 
experienced a stroke. Each item says something about a particular way of coping. I want to 
know to what extent you’ve been doing what the item says. 
Please do not answer on the basis of whether your efforts to cope are working or not. For 
the purposes of this survey, I am only interested in what you are doing to cope. 
Please rate each item by placing a tick (i.e. ✓) in the 1, 2, 3 or 4 box. 
 
 
 
 
I haven’t 
been 
doing this 
at all. 
I’ve been 
doing this 
a little bit. 
I’ve been 
doing this 
a medium 
amount. 
I’ve been 
doing this 
a lot. 
 1 2 3 4 
I concentrate my efforts on doing 
something about it. 
 
    
I say to myself “this isn’t real”. 
 
    
I get used to the idea that it happened. 
 
    
I accept that this has happened and that it 
can’t be changed. 
 
    
I take additional action to try to get rid of 
the problem. 
 
    
I refuse to believe that it has happened. 
 
    
I pretend that it hasn’t really happened. 
 
    
I accept the reality of the fact that it 
happened. 
 
    
I take direct action to get around the 
problem. 
 
    
I learn to live with it. 
 
    
I act as though it hasn’t even happened. 
 
    
I do what has to be done, one step at a  
time 
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B: Barthel ADL Index (Collins et al. 1988) 
Sometimes having a stroke can impact how we perform everyday activities. The following 
questions ask about how you have been coping with everyday tasks over the last two 
weeks. Please tick the box (i.e. ✓) with the number that describes how independently you 
are able to do the following the tasks: 
 
 0 1 2 3 
Feeding 
 
    
Unable Needs Help Independent 
Bathing/Showering 
 
   
Dependent Independent 
Grooming 
 
   
Needs help Independent 
Dressing 
 
    
Dependent Needs help Independent 
Bowels 
 
    
Incontinent Occasional 
accident 
Continent 
Bladder 
 
    
Incontinent Occasional 
accident 
Continent 
Toilet use 
 
    
Dependent Needs some 
help 
Independent 
Transfers  
 
    
Unable Major help Minor help Independent 
Mobility  
 
    
Immobile Wheelchair 
independent 
Walks with 
help 
Independent 
Stairs 
 
    
Unable Needs help Independent 
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C: Rumination Inventory (Calhoun et al. 2000) 
A stroke can be a stressful and traumatic experience/event. Keep this is mind when answering the 
following questions. Please tick (i.e. ✓) with the box which best describes your experience. 
 Not at all Rarely Sometimes Often 
Soon after the event, I thought about the event when I 
didn’t mean to. 
 
    
Recently, I have thought about my experience when I 
didn’t mean to. 
 
    
Soon after the event, thoughts about the experience 
came into my mind and I could not get rid of them. 
 
    
Recently, thoughts about the event came to my mind 
and I could not get rid of them. 
 
    
Soon after the event, I decided to think about the 
experience to try and make sense out of what 
happened. 
 
    
Recently, I decided to think about the experience to try 
and make sense out of what happened. 
 
    
Soon after the event, I tried to make something good 
come out of my struggle. 
 
    
Recently, I have tried to make something good come 
out of my struggle. 
 
    
Soon after the event, I reminded myself of some of the 
benefits that came from adjusting to the experience. 
 
    
Recently, I reminded myself of some of the benefits 
that came from adjusting to the experience. 
 
    
As a result of what happened, soon after the event I 
found myself automatically thinking about the purpose 
of my life. 
 
    
As a result of what happened, recently I find myself 
automatically thinking about the purpose of my life. 
 
    
As a result of what happened, soon after the event I 
deliberately would think about and ask questions about 
whether or not life has a meaning or purpose. 
 
    
As a result of what happened, recently I will 
deliberately think about and ask questions about 
whether or not life has a meaning or purpose. 
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D: Post-traumatic growth inventory (Tedeschi & Calhoun, 1996) 
For each statement below, please indicate the degree to which this change has occurred in 
your life as a result of having a stroke. Please tick (i.e. ✓)the box with the number which 
best describes your experience. 
Please answer all questions as honestly as you can. 
0 1 2 3 4 5 
I did not 
experience 
this change 
as a result 
of having a 
stroke. 
I 
experienced 
this change 
to a very 
small degree 
as a result of 
having a 
stroke. 
I 
experienced 
this change 
to a small 
degree as a 
result of 
having a 
stroke. 
I 
experienced 
this change 
to a 
moderate 
degree as a 
result of 
having a 
stroke. 
I 
experienced 
this change 
to a great 
degree as a 
result of 
having a 
stroke. 
I experienced 
this change 
to a very 
great degree 
as a result of 
having a 
stroke. 
 
 
 0 1 2 3 4 5 
I changed my priorities about what is important in life.       
I have a greater appreciation for the value of my own life.       
I developed new interests.       
I have a greater feeling of self-reliance.       
I have a better understanding of spiritual matters.       
I more clearly see that I can count on people in times of trouble.       
I established a new path for my life.       
I have a greater sense of closeness with others.       
I am more willing to express my emotions.       
I know better that I can handle difficulties.       
I am able to do better things with my life.       
I am better able to accept the ways things work out.       
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I can better appreciate each day.       
New opportunities are available which wouldn’t have been 
otherwise. 
      
I have more compassion for others.       
 0 1 2 3 4 5 
I put more effort into my relationships.       
I am more likely to try to change things which need changing.       
I have a stronger religious faith.       
I discovered that I am stronger than I thought I was.       
I learned a great deal about how wonderful people are.       
I better accept needing others.       
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E: Impact of events scale – revised 
Below is a list of difficulties people sometimes have after stressful life events. Please read 
each item, and then indicate how distressing each difficulty has been for you during the 
past seven days with respect to your stroke. Please tick the box (i.e. ✓) which best 
describes your level of distress. 
This assessment is not intended to be a diagnosis. If you are concerned about your results in 
any way, please speak with your general practitioner or stroke clinician. 
 
 Not at 
all 
A little 
bit 
Moderately Quite a 
bit 
Extremely 
Any reminder brought back feelings 
about it. 
 
     
I had trouble staying asleep. 
 
     
Other things kept making me think 
about it. 
 
     
I felt irritable and angry. 
 
     
I avoided letting myself get upset when 
reminded of it. 
 
     
I thought about it when I didn’t mean 
to. 
 
     
I felt as if it hadn’t happened or wasn’t 
real. 
 
     
I stayed away from reminders about it. 
 
     
Pictures about it popped into my mind. 
 
     
I was jumpy and easily startled. 
 
     
I tried not to think about it. 
 
     
I was aware that I still had a lot of 
feelings about it, but I didn’t deal with 
them. 
 
     
 Not at 
all 
A little 
bit 
Moderately Quite a 
bit 
Extremely 
My feelings about it were kind of numb. 
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I found myself acting or feeling like I 
was back at that time. 
 
     
I had trouble falling asleep. 
 
     
I had waves of strong feelings about it. 
 
     
I tried to remove it from my memory. 
 
     
I had trouble concentrating. 
 
     
Reminders of it caused me to have 
physical reactions, such as sweating, 
trouble breathing, nausea, or a 
pounding heart. 
 
     
I had dreams about it. 
 
     
I felt watchful and on guard. 
 
     
I tried not to talk about it. 
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F: Social support – MSPSS (Zimet et al. 1988) 
We are interested in how you feel about the following statements. Read each statement 
carefully. Indicate how you feel about each statement. 
1 2 3 4 5 6 7 
Very 
Strongly 
Disagree 
 
Strongly 
Disagree 
Mildly 
Disagree 
Neutral Mildly 
Agree 
Strongly 
Agree 
Very 
Strongly 
Agree 
 
 
                1 2 3 4 5 6 7 
There is a special person who is around when I am in need.   
     
       
There is a special person with whom I can share my joys and 
sorrows. 
 
       
My family really tries to help me. 
 
       
I get the emotional help and support I need from my family. 
 
       
I have a special person who is a real source of comfort to me. 
 
       
My friends really try to help me. 
 
       
I can count on my friends when things go wrong. 
 
       
I can talk about my problems with my family. 
 
       
I have friends with whom I can share my joys and sorrows. 
 
       
There is a special person in my life who cares about my feelings. 
 
       
My family is willing to help me make decisions. 
 
       
I can talk about my problems with my friends. 
 
       
 
 
Thanks you for completing this survey. 
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Appendix P Skewness and kurtosis exceptions to the acceptable range 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Skew Kurtosis 
BARTHEL1 -2.043 3.830 
IES1 5.651 3.433 
ACTCOP2 -1.787 2.714 
ACCEPCOP2 -2.614 8.295 
DENCOP2 2.766 7.603 
BARTHEL2 -2.355 4.701 
IES2 2.245 4.447 
MSPSS2 -1.500 1.786 
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Appendix Q Consultation with statistician (email) 
Re: Statistical Analysis Query   
  
 
Mark Kelson;   
reg.morris@wales.nhs.uk;   
 
From: Mark Kelson 
Sent: 26 March 2015 16:02 
To: Grace Kelly 
Cc: reg.morris@wales.nhs.uk 
Subject: RE: Statistical Analysis Query  
  
Hi Grace, 
  
I am not an expert in this area but broadly speaking your approach seems reasonable. 
  
I would rely heavily on graphing the results to get a feel that it is all going as you would expect.  
  
Happy to chat if you need more specific advice.  
  
Mark 
  
From: Grace Kelly  
Sent: 25 March 2015 12:35 
To: Mark Kelson 
Cc: reg.morris@wales.nhs.uk 
Subject: Statistical Analysis Query 
  
Dear Mark, 
  
I'm one of the students on the DClinPsy programme at the School of Psychology. My thesis 
supervisor, Prof. Reg Morris, recommended contacting you regarding a query I have about 
statistical analyses. Several of the variables in my study do not meet the assumptions for 
parametric methods of analysis such as the pearson product-moment correlation. I am using 
SPSS software for analysis and noticed an option to 'perform bootstrapping' for bivariate 
correlations. I have been reading about the use of this analysis in clinical psychology and it 
seems to have some utility but it appears as though R software has traditionally been 
used (Wright et al. 2011).  
  
Given the sample in my study is relatively small and some of the variables are not normally 
distributed, do you think performing bivariate correlational analysis with bootstrapping 
using SPSS software would be an appropriate approach to statistical analysis? 
  
Any advice or comments you may have would be much appreciated. 
  
Kind regards, 
Grace 
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Appendix R Formula used to calculate t-tests 
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